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MINimum  Yearly  Cost  for  replacement  parts  is  assured  be¬ 
cause  abrasive  sand,  slime  or  sludge  cannot  wear,  or  even 
touch  any  metal  part  of  the  Hydroseal  Sand  Pump ...  it 
follows  the  path  indicated  by  the  arrows  through  the  Max¬ 
imix  Rubber  Suction  Sleeve,  Impeller  and  Shell  Liner . . . 
and  as  a  general  average  under  various  operating  condi¬ 
tions,  Maximix  outlasts  iron  or  steel  anywhere  from  three 
to  six  times  ...  In  addition,  Moximix  Parts  cost  much  less 
than  equivalent  metal  parts  .  .  .  they  weigh  less  making 
them  easy  to  handle  and  inexpensive  to  ship . .  .and  they  are 
easily  changed  in  the  field,  without  vulcanizing  .  .  .  Power 
saved  by  the  Hydroseal  Principle  in  maintaining  the  initial 
pumping  capacity  and  discharge  pressure  is  perpetuated 
life  of  the  pump,  by  the  occasional  change  of  Maxi- 
R®R®lllliP(^ubber  Parts 
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Data  on  Converter  Practice  . 
that  will  enable  metallurgists  I 
to  make  a  quick  comparison  | 
of  the  performance  of  differ-  | 
ent  plants  have  been  scarce  | 
or  lacking.  Who  knows  what  | 
the  daily  capacities  of  con-  E 
verters  blowing  varying  | 
grades  of  copper  matte  and  S 
located  at  various  altitudes  I 
really  are?  The  answer  is  I 
probably  “No  one.”  But  an  I 
attempt  has  recently  been  | 
made  by  James  S.  Stewart.  E 
metallurgist  of  New  York,  to  E 
determine  what  a  13x30-ft.  I 
Peirce-Smith  unit  will  do  | 
under  varying  conditions  of  | 
operation.  Charts  and  data  | 
prepared  by  him  will  be  pub-  | 
lished  in  the  Mav  issue  of  | 

E.&MJ.  I 

¥:  I 

The  World  Moves  toward  | 
economic  recovery,  despite  | 
wars  and  rumors  of  wars.  The  I 
Economic  Intelligence  Service  i 
of  the  League  of  Nations  re-  | 
ports  an  increase  in  industrial  • 
activity,  aside  from  the  gen-  | 
eral  rise  in  trade,  in  1935,  of  7  ■ 
per  cent  for  Great  Britain,  g 
compared  with  1934;  Russia,  S 
20  per  cent;  Italy,  19  per  S 

cent,  and  Germany,  18  per  j 

cent.  g 

• 
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“Fine,”  Not  “Find.”  “Surely 
there  is  ...  a  place  for  gold 
where  they  fine  it.” — From 
the  Book  of  Job,  Chapter 
XXVIII.  This  quotation  is 
perverted  by  nearly  all  who 
attempt  to  record  it  as  “Gold 
is  where  you  find  it.”  Geolo¬ 
gists  and  engineers  should 
avoid  misquoting  Scripture, 
no  matter  if  the  laity  persists 
in  its  careless  ways.  To 
“fine”  gold  is  not  difficult.  To 
“find”  it  is  hard  and  for  most 
men  impossible.” 


Motor  Census  for  1935  shows  | 
that  the  United  States  had  26  | 
million  of  the  37  million  au-  8 
tomobiles  of  the  world,  and  3  J  s 
million  of  the  6  million  trucks.  B 
As  a  consumer  of  ferrous  and  ; 
non-ferrous  metals,  the  motor  I 
industry  is  one  of  the  mining  S 
industry’s  best  customers.  : 
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•  Bubbles  and  their  frothiness 
!  are  a  matter  of  serious  study 
:  in  flotation,  especially  as  to  the 
:  contact  angles  they  make 
:  with  various  minerals.  To 
;  measure  these  angles  ac- 
;  curately  the  bubble  machine 

■  was  invented  and  has  become 
2  standard  equipment  for  flota- 

■  tion  testing.  Recently  it  has 
:  been  improved  somewhat  and 
;  the  technique  of  using  it  has 
2  been  greatly  changed.  The 
;  new  features  and  procedure 
2  are  to  be  described  in  an 
2  early  issue  by  G.  R.  M.  del 

■  Giudice,  of  the  Columbia 
2  School  of  Mines. 

j  A  Pillar  of  Gold  and  a  Hall 
:  of  Diamonds  will  be  features 
;  of  the  Empire  Exhibition  to 
2  be  held  in  Johannesburg  next 
2  year.  The  golden  shaft  will 
2  be  eight  feet  in  diameter  at 
:  the  base  and  70  feet  high.  De 
;  Beers  and  other  producers 
;  will  exhibit  gems  of  great 
2  value,  which  will  be  protected 
2  by  numerous  ingenious  de- 
2  vices.  The  South  African  In- 
2  stitute  of  Industrial  Research 
2  will  have  a  prominent  part  in 
2  the  Exhibition  and  will  show 

•  in  an  artificial  stope  modern 
2  conditions  of  mining,  ventila- 
2  tion,  rock  support,  and  ap- 
2  proved  safety  practice.  Out- 
2  side  of  the  Golden  Hall  of 
2  the  Chamber  of  Mines  a 
2  stamp  battery  used  fifty  years 
I  ago  will  be  set  up.  It  was 
I  recovered  from  an  old  mine 

1  dump.  Johannesburg  is  mak- 

2  ing  extensive  preparations  for 
I  the  expected  influx  of  visitors. 


2  The  Metalliferous  Altai,  a 
2  mining  region  in  Soviet  Rus- 
2  sia  near  the  border  of  Mon- 
2  golia,  is  considered  to  be  one 
2  of  the  richest  mineral  prov- 
2  inces  in  the  world,  covering 
2  an  area  of  40,000  square  kilo- 
2  meters.  A  description  of  the 
2  geology  and  first-hand  infor- 
2  mation  about  present-day 
2  methods  of  mining,  milling, 
2  and  smelting  will  be  pre- 
2  sented  in  coming  issues.  The 
2  authors  are  Andrew  add 
2  Edith  Meyer,  mining  and 
2  metallurgical  engineer  respec- 
■  tively. 
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FLOTATION 


.4  New  Flotation  Index  is  ready  for  you.  Each  year  since 
1929  the  Bear  has  compiled  a  bibliography  of  articles,  pamphlets,  and  books 
published  currently  on  the  subjea  of  flotation,  and  the  additions  for  the 
last  year  are  just  off  the  press.  Requests  for  these  additions  have  been 
pouring  in  from  hundreds  of  mining  men  throughout  the  world  who 
already  have  copies,  and  we  have  complete  copies  right  up  to  date  for 
other  mining  men  who  need  the  information  it  contains.  Would  you  like  a 
copy  of  the  complete  Index  We’ve  listed  information  from  every  source  we 
could  find:  magazines,  publishers,  technical  associations,  and  government 
bureaus  in  various  parts  of  the  world,  and  you’ll  find  it  the  key  to  a 
mine  of  flotation  data.  No  price  tag  on  it;  just  send  us  your  name  and 
address  on  the  coupon  below  and  we’ll  mail  you  the  Index. 
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Canadian  Institute 


Reflecting  the  prosperous  development  of  the 
mining  industry  throughout  the  Dominion,  the 
“Canadian  Institute  of  Mining  and  Metallurgy 
held  the  largest  and  most  successful  convention  in  its 
history  at  Ottawa  last  month.  The  meeting  was 
marked  not  only  by  excellent  contributions  to  the  tech¬ 
nology  of  mining  and  ore  treatment,  but  also  by  an 
exceptional  degree  of  good  fellowship  among  engineers 
spending  a  few  days  away  from  the  exacting  routine  of 
the  mine  and  mill.  Visitors  from  the  United  States, 
of  whom  there  were  perhaps  a  dozen  from  the  North 
Atlantic  area,  were  accorded  a  hospitable  reception. 

Notable  throughout  the  meeting  was  the  evidence  of 
close  and  cordial  relations  between  the  Institute  and 
the  Government.  With  mining  second  in  importance 
among  Canadian  industries,  and  playing  a  leading  role 
in  Canadian  prosperity,  it  is  only  natural  for  the  Gov¬ 
ernment  to  promote  the  industry  and  lend  every  aid 
to  its  development.  Probably  no  mining  country  offers 
more  extensive  cooperation  with  the  industry  than  does 
Canada,  ranging  from  practical  aid  to  the  prospector  to 
the  geological  survey  of  the  country  and  the  investi¬ 
gation  of  difficult  technical  problems.  Tangible  evi¬ 
dence  of  this  interest  was  seen  in  the  active  participa¬ 
tion  in  the  meeting  of  the  Minister  of  Mines,  the  Deputy 
Minister,  and  the  Governor-General  of  the  Dominion. 

Mining  in  Canada  bids  fair  to  retain  its  position  of 
prominence  for  many  years  to  come.  The  great  Pre- 
Cambrian  shield  is  probably  as  favorable  an  area  for 
mineral  development  as  exists  anywhere  in  the  world, 
and  despite  the  natural  difficulties  of  prospecting  it  is 
gradually  being  made  to  yield  its  treasure.  Canada 
is  to  be  felicitated  on  this  great  natural  resource  and 
the  Institute  is  to  be  congratulated  on  the  important  part 
it  is  playing  in  its  development. 


Reducing  the 
Dust  Hazard 

HOUGH  current  agitation  over  the  hazard  of  sili¬ 
cosis  has  a  high  emotional  factor,  it  will  prob¬ 
ably  be  necessary  temporarily  to  endure  a  certain 
amount  of  public  hysteria,  hoping  meanwhile  that  more 
sober  and  competent  groups  will  unite  in  a  national 
program  for  attacking  this  industrial  disease.  Typical 
of  the  futile  approach  is  a  Congressional  resolution  to 
establish  a  joint  committee  of  five  Senators  and  five 
Representatives  empowered  to  investigate  dust  condi¬ 
tions  in  mines  and  make  recommendations  to  Congress 
for  necessary  legislation.  No  Congressional  committee 
need  stir  outside  of  Washington  to  get  competent  ad¬ 
vice  on  the  subject  from  two  governmental  agencies, 
the  Bureau  of  Mines  and  the  Public  Health  Service, 
both  of  which  have  done  a  great  deal  of  work  in  this 
field.  Nor  is  the  “town  meeting”  type  of  approach, 
favored  by  Labor  Secretary  Perkins,  in  spite  of  con¬ 
trary  opinion  by  representatives  of  industry  and  labor, 
likely  to  be  more  successful  in  devising  a  constructive 
program  unless  a  small  group  is  prepared  in  advance 
to  offer  a  plan  of  action  after  the  speech-making  is  over. 

Meantime,  the  mining  industry  has  at  hand  knowl¬ 
edge,  experience,  and  physical  facilities  for  ameliorating 
conditions  that  give  rise  to  siliceous  dust  causing  sili¬ 
cosis.  Bureau  of  Mines  Information  Circular  6867, 
by  Dan  Harrington,  contains  practical  recommenda¬ 
tions  and  procedure  for  abating  the  dust  nuisance. 
Wet  drilling  will  reduce  the  initial  formation  of  dust. 
Blasting  only  after  the  shift  is  over,  and  thoroughly 
wetting  the  ore  before  shoveling  it  into  cars,  will  serve 


still  further  to  keep  dust  out  of  the  air  while  men  are 
at  work.  Finally,  mechanical  ventilation  will  help  keep 
the  dust  count  down  to  tolerable  proportions.  If  dry 
drilling  is  done,  there  are  vacuum  systems  of  dust  col¬ 
lection  from  the  drill  hole  that  will  remove  the  rock 
dust  as  formed  and  transport  it  to  containers  in  which 
it  can  be  removed  to  the  surface.  So  the  industry  is 
not  without  means  of  combating  silicosis,  and  widespread 
use  of  existing  facilities  will  greatly  reduce  the  dust 
hazard.  Less  advanced  are  the  legislative  phases  of  the 
problem,  and  until  they  are  uniformly  developed  and 
adopted,  the  dusty  industries  must  remain  the  prey  of 
conspiring  lawyers  and  workers. 


Safety  Over  Miami 

E  ARE  INDEBTED  to  Tom  C.  Foster,  state 
mine  inspector  for  Arizona,  for  calling  our  at¬ 
tention  to  an  exceptional  safety  record  at  Miami 
— not  the  Florida  city  famed  in  song  for  its  romantic 
moon,  but  the  copper-mining  company  that  has  brought 
wealth  and  reputation  to  Arizona.  No  fatal  mine  acci¬ 
dent  occurred  at  this  property  between  July  29,  1929, 
and  January  1,  1936,  a  period  of  six  years,  five  months, 
and  one  day.  During  this  time  an  average  crew  of  331 
men  worked  5,593,776  man-hours,  mining  and  hoisting 
15,502,119  tons.  The  dramatic  character  of  this  record 
for  safety  is  emphasized  when  expressed  in  terms  of  a 
single  miner.  It  is  equivalent  to  one  man  working  an 
average  of  329  days  each  year  for  2,124  years,  con¬ 
stantly  exposed  to,  but  successfully  overcoming,  the 
hazards  incident  to  mining  and  transporting  22.28  tons 
each  day.  Mr.  Foster  is  rightly  impressed  with  this 
remarkable  record,  and  Miami  is  to  be  congratulated 
on  the  vigilance  of  the  management  and  the  intelligent 
cooperation  of  the  crew  that  made  it  possible.  Only 
thus  can  safety  be  assured  in  any  hazardous  occupation. 


Aid  to  Prospectors 

ERSISTENT  PROSPECTING  is  the  main  re¬ 
liance  of  the  mining  industry  for  continued  life 
and  growth.  So  it  seems  elemental  wisdom  on  the 
part  of  the  State,  through  one  agency  or  another,  to 
afford  prospectors  an  opportunity  to  increase  their 
knowledge  and  add  to  their  information,  with  the  hope 
and  expectation  that  they  will  work  more  intelligently 
and  successfully.  An  introduction  to  mineralogy  and 
geology,  familiarity  with  simple  methods  of  testing, 
skill  in  examining  and  working  alluvial  deposits,  and 


knowledge  of  local  mining  regions  are  all  aids  to  the 
prospector.  If  properly  organized,  a  short  elementary 
course  of  this  character  is  easily  presented  in  a  week  or 
two  of  intensive  work.  As  explained  on  another  page 
in  this  issue,  Nevada  has  met  the  demand  ingeniously 
by  taking  the  school  to  the  prospector.  Motor  trucks 
transport  faculty  and  equipment  from  place  to  place  in 
that  sparsely  settled  region.  In  other  States,  Texas,  for 
example,  the  College  of  Mines  and  Metallurgy  at  El 
Paso  stages  an  institute  for  miners  and  prospectors  at 
the  college,  without  charge  for  tuition  or  fee  of  any 
kind.  The  fifth  institute  was  held  last  January.  Can¬ 
ada  is  noteworthy  for  her  aid  to  prospectors  through 
the  Department  of  Mines  and  Geological  Survey.  At 
important  points  in  the  Provinces  maps  of  local  areas 
and  typical  specimens  of  rocks  and  minerals  are  avail¬ 
able  for  examination  and  study,  and  counsel  can  be  had 
from  competent  advisers.  Aid  to  prospectors  in  any 
mining  community,  through  schools  of  mines  or  state 
bureaus,  should  be  an  integral  part  of  the  educational 
system.  Dividends  should  be  large  for  the  effort 
expended. 


Wise  Procedure 
In  Patent  Suit 

N  COMMENTING  last  month  on  desirable  reforms 
in  the  patent  system  we  referred  to  difficulties  in¬ 
evitably  encountered  by  the  courts  in  adjudicating 
highly  technical  controversies  in  the  field  of  science  and 
technology.  The  suggestion  was  made  that  competent 
advisers  be  provided  for  judges  before  whom  such 
matters  were  heard.  Since  then  our  attention  has  been 
directed  to  a  case  in  point,  with  what  seems  to  be  a 
practical  and  sensible  solution.  A  suit  in  the  United 
States  District  Court  in  Baltimore  involved  alleged  in¬ 
fringement  of  a  patent  covering  the  use  of  vanadium 
as  a  catalyst  in  the  manufacture  of  sulphuric  acid. 
Here  was  obviously  a  technical  scientific  controversy 
likely  to  confound  the  best  of  judges  versed  in  legal 
lore  pertaining  to  patent  rights.  After  patent  counsel 
for  both  sides  had  presented  opening  statements  to  the 
Court,  Judge  Coleman  foresaw  the  difficulty  of  passing 
on  the  validity  of  conflicting  testimony  by  chemical  ex¬ 
perts,  and  suggested  reference  of  the  matter  to  a  Mas¬ 
ter.  On  agreement  he  then  appointed  Prof.  Joseph  C. 
W.  Frazer,  of  Johns  Hopkins  University,  to  hear  the 
testimony  as  a  representative  and  adviser  of  the  Court. 
The  procedure  is  undoubtedly  best  for  all  concerned, 
and  the  final  decision  should  be  more  satisfactory,  even 
to  the  losing  side.  At  least  the  matter  will  have  been 
heard  and  judged  by  competent  authority. 
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TURBINES,  centrifugal  pumps,  dam 
and  flume  are  here  shown  in  their 
relationship  to  each  other  on  the 
hydranllckin^  project  of  Scott  Bar 
Mines,  in  Siskiyou  County,  California. 
There  are  two  34-in.  Dayton-Globe  tur¬ 
bines  and  two  Warren  centrifugal  pumps 


PROFILiE  on  direct  line  from  river 
through  center  of  sluice  of  Scott  Bar 
Mines,  Inc.,  to  the  top  of  the  pit  bank. 
A  transverse  section  taken  across  the 
channel.  The  proKvess  of  the  work 
done  since  Oct.  16,  1935,  is  indicated 


Scott  River  Lifts  Itself 
For  Hydraulic  Mining 

California  placer  area  once  famous  for  its  richness  now  the  scene  of  an  engineering  expedient  to  provide 
water  for  working  remnants  of  gravel  channels  that  lie  under  the  old  townsite  in  Siskiyou  County 


SCOTT  BAR  is  active  again.  Once 
more  hydraulic  giants  are  rolling 
boulders,  and  native  gold  is  being 
recovered  in  the  sluices.  This  area,  in 
Siskiyou  County,  California,  was  famous 
among  the  Forty-niners  for  the  richness 
of  its  gravel  channels.  Pits  were  mined 
by  hydraulic  sluicing  right  up  to  the 
fences  of  the  town,  and  adventurous  drift 
miners  tunneled  under  its  very  founda¬ 
tions.  Maintenance  of  the  homes  of  its 
citizens,  however,  necessarily  prevented 
the  moving  of  ground  within  the  town 
proper,  so  it  was  not  until  the  passing 
away  of  the  old  householders  that  the 
townsite  became  available  for  mining. 

Just  a  year  ago  the  partners  who  now 
comprise  Scott  Bar  Mines,  Inc.,  acquired 
one  by  one  the  30  or  more  residual 
ownerships  of  surface  rights  and  the 
several  claims  that  held  the  underground 
mining  rights.  Naturally,  there  were 
many  title  complications  that  made  in¬ 
teresting  problems  for  the  lawyers,  but 
with  the  exercise  of  patience  all  was 
arranged  by  friendly  settlement.  Follow¬ 
ing  this  came  the  consideration  of  the 
problems  of  engineering  that  required 
solution. 

The  gravel  under  Scott  Bar  and  on 
the  hill  above  the  town  is  a  short  rem¬ 
nant  of  the  old  Scott  River’s  channel 
system.  From  its  ancient  position  now 
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high  up  on  the  hillside  west  of  the 
present  stream,  the  water  flowed  in  suc¬ 
cessively  lower  and  lower  beds,  of  which 
portions  still  exist  in  the  form  of  ter¬ 
races.  The  outer  edge  or  rim  of  each 
bed  was  eroded  into  the  one  below,  until 
at  last  there  was  cut  a  broad  and  deep 
channel  lower  than  the  water  of  the 
present  river.  The  whole  volume  of 
minable  gravel  is  no  more  than  1,000,000 
cu.yd.  About  two-thirds  of  this  total 
lies  above  drainage  grade  and  can  be 
removed  by  gravity  flow.  The  rest  of 
it  below  the  present  water  level  must 
be  elevated. 

The  small  extent  of  the  possible  pay 
gravel  necessarily  limited  the  allowable 
capital  expense.  There  were  two  old 
ditches  on  the  mountain  side  above  the 
town.  One  of  these,  the  San  Jose  ditch, 
built  60  years  ago,  headed  at  Tomkins 
Creek  and  would  have  been  good  for  a 
large  supply  of  water  at  a  high  head  for 
five  or  six  months  out  of  the  year.  How¬ 
ever,  it  had  long  since  fallen  into  decay 
and  was  found  too  costly  to  repair.  The 
other,  known  as  the  Shore  ditch,  diverts 
water  directly  from  Scott  River,  7  miles 


upstream,  and  conveys  about  800  miner’s 
inches  of  water  to  within  half  a  mile  of 
Scott  Bar.  It  could  easily  have  been 
extended  to  a  suitable  penstock  at  an 
altitude  of  210  ft.  above  the  townsite, 
but  the  owners  were  using  it  for  quartz 
mining  across  the  river. 

Mechanical  methods  of  excavation 
were  studied,  but  were  found  too  ex¬ 
pensive  to  allow  a  profit  above  the  ex¬ 
pected  recovery  of  gold.  There  was  the 
water  of  the  river  flowing  by  in  front 
of  the  town,  but  to  become  useful  for 
mining  it  would  have  to  be  raised  by 
pumps.  The  nearest  electric  power  was 
12  miles  away,  and  what  with  the  cost 
of  power-line  construction  and  the  in¬ 
evitable  size  of  monthly  bills  for  pump¬ 
ing,  that  possibility  was  discarded. 
Diesel  engines  were  ruled  out  because 
of  the  constant  trouble  and  expense  of 
supplying  fuel  at  this  place,  45  miles 
from  a  railroad.  FinaJly,  two  34-in. 
Dayton-Globe  turbines  were  found  to  be 
available  at  a  bargain.  Water  could  be 
taken  from  the  river  by  a  big,  short  flume 
— only  a  low  head  being  required — and 
the  power  generated  by  the  turbines 
used  for  driving  pumps.  Thus  the  river 
would  be  made  to  raise  its  own  water. 
After  the  first  cost  of  installation  there 
would  be  no  expense  for  power.  This 
was  the  method  finally  adopted. 
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LOOKING  UP 
SCOTT  RIVER 


The  flume,  the  sluice,  and 
the  tailings  stacker  are  seen. 
The  flume  is  10x5  ft.  In 
cross-section  and  is  built  of 
rough  lumber.  It  has  a  grade 
of  1.35  ft.  per  1,000  ft.  of 
length 


FLUME  AND 
SLUICE 

as  seen  from  back  of  pit 
looking  toward  the  river.  In 
the  foreground  the  work  of 
sinking  the  hydraulic  eleva¬ 
tor  is  in  progress.  Beyond 
the  flume  is  the  tailinga 
stacker 


STRIPPING 

OVERBURDEN 

at  Scott  Bar.  Plans  call  for 
piping  off  all  overburden  that 
will  flow  to  the  sluice  by 
gravity  and  then  for  elevat¬ 
ing  the  bottom  gravel  to  the 
same  sluice. 
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SINKING  THE  HYDRAULIC  ELEVATOR  on 
the  Scott  Bar  project  by  means  of  a  suction 
attachment.  This  Is  capable  of  a  40-ft.  lift  on 
a  OO-degr.  incline  when  supplied  with  water  at 
100-Ib.  pressure 


THE  RIFFLED  SLUICE  beneatji  the  flume.  It 
has  eight  boxes,  each  12  ft.  long,  3  ft.  wide,  and 
3  ft.  deep,  and  is  set  on  a  grade  of  7  in.  to  the 
box.  The  riffles  are  made  of  40-lb.  rails  wltK 
S-in.  openings  between  the  flanges 


.4 


A  head  of  30  ft.  was  desired  for  the 
turbines,  and  as  a  consequence  a  sur¬ 
vey  of  the  river  was  started  on  Feb.  8, 
1935,  to  find  the  shortest  reach  that 
would  give  that  head  without  use  of  too 
long  a  pipe  line  for  delivery  of  water 
from  the  pumps  into  the  mine.  Obvi¬ 
ously,  many  governing  factors  had  to  be 
considered;  namely,  rights-of-way,  suit¬ 
able  location  for  the  diversion  dam, 
relative  excavation  and  trestling  for 
flume,  facilities  for  delivery  of  lumber, 
and  the  convenience  of  operation  and 
maintenance  after  completion. 

The  head  of  30  ft.  on  the  turbines  was 
divided  into  14  ft.  of  static  and  16  ft.  of 
draft.  Thus,  if  an  efficiency  of  75  per 
cent  could  be  achieved,  each  of  the  two 
turbines  ought  to  develop  330  hp.  when 
running  at  a  speed  of  280  r.p.m.  and 
supplied  with  130  sec.-ft.  of  water.  Two 
Warren  centrifugal  pumps  were  se¬ 
lected,  of  14-in.  suction  and  12-in.  dis¬ 


charge,  to  be  connected  in  parallel  so 
that  the  two  streams  would  merge  into 
a  single  pipe.  Each  pump,  at  85  per 
cent  efficiency,  turning  1,160  r.p.m.,  was 
guaranteed  to  deliver  4,500  g.p.m.  (10 
sec.-ft.)  at  100  lb.  per  square  inch  pres¬ 
sure  (equivalent  to  231 -ft.  head)  if 
driven  with  310  hp.  An  electric  gen¬ 
erator  was  moimted  so  as  to  be  driven 
by  a  multiple  V-belt  from  an  extension 
shaft  on  one  of  the  speed  increasers. 
This  machine  is  a  G.  E.  25-kva.  alter¬ 
nator  for  generating  three-phase  60- 
cycle  220-volt  current  when  operating 
at  1,800  r.p.m.  The  voltage  is  stepped 
up  to  2,300  at  the  power  house  for  trans¬ 
mission  to  the  mine  about  1,500  ft.  dis¬ 
tant,  where  it  is  stepped  down  to  110 
volts  for  lighting  purposes. 

Water  for  the  pumps  could  be  taken 
direct  from  the  river,  but  if  there  were 
enough  in  the  flume  to  supply  the  pumps 
as  well  as  the  turbines  it  would  be  al¬ 


ready  that  much  above  the  river.  To 
attain  this,  it  was  necessary  to  build  a 
flume  big  enough  to  convey  the  required 
130  sec.-ft.  of  water  for  each  turbine 
plus  10  sec.-ft.  for  each  pump,  or  a  total 
of  280  cu.ft.  per  second.  Consequently, 
a  flume  10x5  ft.  in  cross-section  was  de¬ 
cided  upon,  to  be  built  of  rough  lumber 
with  battens  on  only  the  longitudinal 
seams.  Allowing  for  6-in.  freeboard,  a 
grade  of  125  ft.  per  1,000  ft.  of  length 
should  give  a  velocity  of  about  6.22  ft. 
per  second  (assuming  Kutter’s  n  at 
0.015),  which,  then,  would  carry  the 
required  280  cu.ft.  of  water  per  second. 
Measurements  of  flow  in  the  completed 
flume  show  the  actual  velocity  to  be 
slightly  in  excess  of  the  calculated  6.22 
ft.  per  second.  The  outer  edges  of 
curves  were  built  i  in.  higher  than  the 
inner  sides  for  each  degree  of  deflection. 

Study  of  the  profiles,  plans,  and  sec¬ 
tions  of  the  river  showed  clearly  that 
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the  only  accessible  reach  having  a  slope 
steep  enough  to  give  30  ft.  of  fall  in  a 
reasonable  short  length  of  flume  was 
right  in  front  of  the  town.  Clearing 
and  preparation  of  the  grade  was  started 
there  on  March  21,  1935.  The  flume 
was  erected  by  contract.  The  company, 
however,  furnished  all  lumber  and  ma¬ 
terials,  and  did  all  necessary  excavation 
except  that  for  actual  footings.  Pine 
lumber  was  bought  locally  and  taken 
green  right  from  the  saw.  Steel  nails 
were  used  throughout  for  the  flume  con¬ 
struction,  and  steel  drift  pins  for  log- 
cribbing.  Actual  building  of  the  flume 
was  started  April  5,  and  the  3,490  ft.  of 
length  was  completed  on  June  14;  318,- 
200  board  feet  of  lumber  was  framed  and 
erected  in  70  days.  Nail  consumption 
was  97  kegs. 

The  upper  410  ft.  of  flume  was 
anchored  to  rock-weighted  crib  founda¬ 
tions  for  safeguard  against  washout  by 
high  water.  Above  that,  for  a  length 
of  380  ft.,  the  flow  of  the  river  was 
taken  between  the  natural  westerly  bank 
and  a  continuous  rock-filled  crib  of 
rough  logs.  This  crib  was  made  6  ft. 
wide  on  top,  and  the  average  height  was 
about  6  ft.,  with  a  side  batter  of  3  in.  to 
the  foot.  The  inner  face  was  sealed  by 
driving  lixl2-in.  sheet  piling  with  bat¬ 
tened  cracks.  At  the  upper  end  of  this 
cribway  a  headgate  was  built  integral 
with  the  diversion  dam,  but  with  a  shear 
angle  upstream. 

Dam  Started  April  30  Last 

Construction  of  the  dam  was  started 
April  30,  and  was  completed  Aug.  6. 
The  length  of  the  crest,  including  the 
headgate,  is  242  ft.,  and  the  highest  part 
is  13  ft.  above  the  bottom  of  the  river 
bed.  In  the  design  of  the  dam  careful 
thought  was  given  to  conditions  that 
would  prevail  in  times  of  flood.  The 
method  adopted  for  protection  against 
flood  was  to  provide  a  hinged  crest  135 
ft.  long  (in  sections  5  ft.  wide  and  4  ft. 
high)  that  would  collapse  automatically 
if  the  water  should  rise  to  a  prede¬ 
termined  height.  This  collapsible  weir, 
the  two  permanent  weirs,  and  the  flume 
would  allow  together  a  flood  discharge 
of  5,960  sec.-ft.,  which  is  more  than  the 
highest  recorded  run-off  of  Scott  River. 

Timber  cribs  averaging  about  8  ft. 
square  were  built  in  the  water  and  sunk 
to  the  bottom  by  weighting  with  rocks. 
Pressure  water  obtained  through  a  2-in. 
pipe  and  hose  with  a  1-in.  nozzle  was 
used  to  jet  the  cribs  down  through  any 
loose  material  to  a  solid  bottom.  The 
dam  was  started  at  the  westerly  side  of 
the  river  and  progressed  by  8-ft.  incre¬ 
ments  as  one  crib  was  butted  on  to  the 
one  before.  The  upstream  face  is  verti¬ 
cal,  but  downstream  there  is  a  long  toe 
extending  out  28  ft.  for  the  lower  4  ft.  of 
depth,  then  20  ft.  for  the  next  higher 
4-ft.  step,  and  12  ft.  of  cribbing  for  the 
crest.  This  is  still  further  weighted  by 
a  loose  rock  fill  downstream,  making  the 
total  crest  about  16  ft.  wide.  Tight  sheet 
piling  of  l^xl2-in.  boards  was  driven 


vertically  into  the  river  bottom  all  along 
the  upstream  face  to  seal  the  dam.  The 
12-ft.  cribbed  width  of  the  crest  was 
decked  over  with  boarding. 

Next,  standing  above  this  deck,  the  col¬ 
lapsible  wicket  gates  were  erected  and 
held  in  position  by  tierods.  These  rods 
are  5  ft.  long  and  made  from  |-in.  cold- 
rolled  steel.  They  are  anchored  to  the 
deck  near  the  upstream  face  and  at¬ 
tached  by  eyebolts  to  the  wickets  at  a 
height  of  14  in.  above  the  bottom  and 
34  in.  below  the  top.  While  the  con¬ 
tractor  was  building  the  dam,  crib,  and 
flume,  the  company  men  were  construct¬ 
ing  the  power  plant. 

Sump  Is  in  Solid  Rock 

The  sump  into  which  the  turbine  draft 
tubes  were  to  discharge  was  excavated 
through  gravel  into  solid  rock.  It  was 
started  April  1,  1935,  but  groundwater 
forced  discontinuance  of  operations  until 
the  arrival  of  a  pump  on  April  15.  After 
this,  sinking  was  started  in  earnest  and 
the  sump  was  completed  June  14.  In 
the  meantime,  the  foundations  for  the 
turbines  and  pumps  were  begun  May  15. 
These  were  built  up  of  structural  steel 
set  in  concrete.  The  last  of  the  ma¬ 
chinery  arrived  June  11,  and  erection  of 
it  began  the  following  day.  The  tur¬ 
bines  and  speed  increasers  were  erected 
in  ten  days  and  all  machinery  was  con¬ 
nected  and  ready  to  run  on  July  15. 

The  contractor  started  building  the 
turbine  penstock  on  June  15,  but  could 
not  keep  at  it  steadily  because  of  in¬ 
terference  with  the  erection  of  machin¬ 
ery.  However,  it  was  completed  on 
July  18,  and  on  the  same  day  the  plant 
was  given  its  first  operating  test.  The 
sand  trap  supports  yielded  under  the 
weight  of  water  and  had  to  be  strength¬ 
ened.  The  end  wall  of  the  penstock 
bulged  slightly  and  was  tied  back  with 
bolted  rods.  All  machinery  bearings 
were  repeatedly  inspected  and  tested. 
So  it  was  not  until  July  30  that  the 
power  plant  was  finally  declared 
complete. 

The  tailrace  for  carrying  away  the 
water  from  the  turbines  had  yet  to  be 
excavated,  and  as  a  consequence  only 
the  upper  half  of  the  draft  tubes  could 
at  first  be  used.  The  turbines  had  only 
a  partial  head.  However,  it  was  thought 
that  the  plant  could  be  utilized  for  hy¬ 
draulic  excavation  of  the  tailrace.  At 
first  the  expedient  was  tried  of  con¬ 
necting  the  pumps  in  series,  one  dis¬ 
charging  into  the  suction  of  the  other 
in  order  to  obtain  high  working  pres¬ 
sure  for  the  hydraulic  giant.  But  there 
was  not  enough  water  in  the  river  at 
that  time  to  supply  both  turbines  ef¬ 
fectively,  and  after  a  three  days’  trial 
the  piping  was  changed  to  parallel  con¬ 
nection  as  originally  planned  and  only 
one  turbine  used.  The  tailrace  was 
started  on  July  31,  and,  proceeding  with 
a  skeleton  crew  through  the  summer, 
was  finished  on  Oct.  15.  There  was  no 
object  in  pushing  this  work  faster,  be¬ 
cause  a  California  statute  prevents  hy¬ 


draulic  mining  in  the  Klamath  River 
basin  between  July  15  and  Oct.  15.  As 
there  was  at  times  insufficient  water 
even  for  one  turbine,  the  deepest  of  the 
heavy,  river-washed  gravel  could  not 
be  hydraulicked  and  the  bottom  had  to 
be  finished  by  tractor  bulldozing.  The 
average  depth  of  the  completed  tailrace 
is  about  10^  ft.  It  is  14  ft.  wide  at  the 
bottom  and  about  50  ft.  wide  at  the  top, 
with  a  fall  of  1.65  ft.  in  the  630  ft.  of 
length  from  the  sump  to  the  river. 

In  the  intervening  time,  the  first 
sluice  was  built  for  mining  off  the  broad 
front  channel,  which  is  deeper  than  the 
present  surface  water  of  Scott  River. 
This  sluice  had  to  be  close  up  under  the 
big  flume  and  run  directly  toward  the 
river.  There  are  eight  boxes,  each  12 
ft.  long,  3  ft.  wide,  and  3  ft.  deep,  set 
on  a  grade  of  7  in.  to  the  box.  The 
sluice  was  started  on  Sept.  1,  and  was 
ready  for  use  on  Sept.  7.  Riffles  were 
made  from  40-lb.  rails  laid  transversely 
with  |-in.  openings  between  the  basal 
flanges  and  held  3  in.  off  bottom  by 
furring.  The  riffles  are  spaced  and 
held  securely  in  place  by  cast-iron  lugs, 
each  rail  containing  three  lugs. 

Laying  of  pipe  from  the  power  house 
to  the  mine  commenced  on  Sept.  14. 
The  main  line  comprises  1,140  ft.  of 
22-in.  pipe,  40  ft.  of  18  in.,  60  ft.  of  15 
in.,  and  40  ft.  of  12-in.  pipe,  in  welded 
sheet-steel  sections,  connected  like  stove¬ 
pipe  with  slip  joints.  Owing  to  inade¬ 
quate  natural  dump  for  the  low  ground, 
a  Hendy  No.  2  giant  was  placed  at  the 
end  of  the  sluice  to  pipe  away  the  tail¬ 
ings.  Two  other  giants,  a  Hendy  No.  2 
and  a  No.  3,  were  set  for  the  first  min¬ 
ing.  Expansion  joints  were  installed 
at  critical  points  in  the  line.  Laying  of 
all  pipe  and  setting  of  gate  valves,  ex¬ 
pansion  joints,  and  giants  was  com¬ 
pleted  on  Oct.  9. 

Operating  Detail 

The  plan  of  operation  is  to  pipe  off 
all  overburden  that  will  flow  to  the 
sluice  by  gravity,  and  when  a  suitable 
area  has  been  thus  stripped,  to  elevate 
the  bottom  gravel  to  the  same  sluice. 
For  this  purpose » a  Hendy  hydraulic 
elevator  was  selected.  This  elevator  has 
a  14-in.  riser  pipe  with  a  9-in.  throat 
and  is  capable  of  40  ft.  of  lift  on  a  60-deg. 
incline  (35  ft.  vertical)  when  supplied 
with  water  at  100-lb.  pressure,  which 
is  equivalent  to  231  ft.  of  static  head. 

The  autumn  season  of  1935  was  so 
dry  that  water  was  inadequate  for  effi¬ 
cient  operation.  Despite  this  handicap, 
more  than  27,000  cu.yd.  of  overburden 
was  stripped  at  a  duty  of  4.2  cu.yd.  per 
miner’s  'inch.  Following  this,  the 
change  was  made  to  the  elevator,  which 
is  now  sinking  its  way  down  to  bedrock 
through  good,  heavy  river  gravel.  On 
Jan.  7,  1936,  just  eleven  months  after 
preparatory  surveying  was  started,  the 
plant  had  been  operating  steadily  for 
twelve  weeks  with  such  complete  suc¬ 
cess  as  to  deserve  the  expected  financial 
profit. 
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Gold  Dredging  in  West  Africa 


PLACER  GOLD  MINING  on  the 
Gold  Coast  of  West  Africa  is  first 
recorded  with  the  landing  of  the 
Portuguese  in  1471.  Placer  gold  was 
then  being  mined  by  the  natives  near  the 
mouth  of  the  Ancobra  River  by  the  use 
of  the  most  primitive  methods,  such  as 
surface  and  shaft  work  and  washing  by 
hand  in  wooden  pans. 

The  first  placer  gold  dredges  started 
operation  in  1902  on  the  Offin  River. 
These  dredges  were  small,  and  the  parts 
were  necessarily  of  light  construction,  as 
the  crude  method  of  transport  at  that 
time  would  not  permit  the  moving,  for 
long  distances,  of  heavy  parts.  During 
1909  fifteen  dredges  were  operating  on 
the  Ancobra,  Birim,  Fura,  Prah,  and 
Offin  rivers.  The  richest  of  these  were 
the  Ancobra  and  Offin  rivers.  Because 
of  the  inefficiency  of  these  pioneer 
dredges,  dredging  was  possible  only 
under  the  most  favorable  conditions,  and, 
finally,  in  1925,  when  ground  of  this 
nature  became  exhausted,  all  dredging 
was  stopped. 

As  a  result  of  the  higher  price  of  gold 


Adverse  digging  condi¬ 
tions  on  the  Gold  Coast 
are  overcome  by  special 
features  of  dredge  design  , 


Floyd  M.  Blanchard 
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London,  England 


during  the  past  few  years,  new  interest 
in  placer  gold  mining  is  being  shown  and 
extensive  areas  have  been  and  are  now 
being  prospected.  Among  these  is  the 
area  owned  by  Tano  Gold  Dredging, 
Ltd.,  an  English  company,  with  ofi&ces 
at  55-61  Moorgate  St.,  London.  The 
proven  area,  on  which  prospecting  was 
started  in  1933,  contains  about  5  square 
miles  of  the  bed  and  adjacent  flats  of  the 
Tano  River.  Four  thousand  boreholes, 
averaging  about  one  hole  to  each  1.6 
acres,  were  put  down  to  an  average 


depth  of  21  ft.  The  prospecting  crew 
consisted  of  165  natives  under  the  super¬ 
vision  of  four  European  engineers.  Op¬ 
tions  are  held  on  an  area  of  similar  size 
along  the  Dissue  River,  a  tributary  of 
the  Tano.  Further  rights  are  also  held, 
covering  55  miles  of  the  Tano  River  and 
12  miles  of  the  Dissue.  The  location  of 
the  property  is  shown  outlined  on  the 
accompanying  map. 

To  reach  the  dredge  property  from 
Takoradi  it  is  first  necessary  to  go  60 
miles  by  railroad  to  Insu,  and  then  about 
another  60  miles  by  road.  This  road  is 
in  good  condition,  permitting  the  use  of 
motor  trucks  for  this  part  of  the  haul. 
The  port  of  entry  is  through  the  new 
Takoradi  harbor,  completed  in  1930,, 
which  has  extensive  modern  docks,  well 
equipped  with  machinery  for  unloading 
large,  heavy  parts.  This  harbor  is  pro¬ 
tected  by  two  breakwaters  inclosing  an 
area  of  220  acres,  which  is  entered 
through  a  channel  400  ft.  wide.  Rail¬ 
way  facilities  are  provided  by  the 
Sekondi-Kumasi  Railroad,  which  has  a 
length  of  361  miles. 
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To  exploit  the  placer  area  along  the 
Tano  River,  mentioned  previously,  the 
Tano  Gold  Dredging  Company  decided 
to  first  equip  the  property  with  two 
10-cu.ft.  dredges  containing  certain  spe¬ 
cial  features  of  design  which  would  per¬ 
mit  them  to  operate  under  adverse  con¬ 
ditions  encountered  in  some  parts  of  the 
proven  placer  area.  Yuba  placer 
dredges,  having  incorporated  in  their 


design  many  of  the  necessary  require¬ 
ments,  were  chosen  as  being  the  best 
equipment  to  install. 

Among  the  new  features  incorporated 
in  these  dredges  and  worthy  of  men¬ 
tion  are  the  bowl-shaped  buckets  of 
10-cu.ft.  capacity,  equipped  with  the  im¬ 
proved  rivetless  renewable  manganese 
lip  patented  by  the  Taylor-Wharton 
Iron  &  Steel  Company,  High  Bridge, 


N.  J.  Use  of  this  lip  in  a  bucket  line 
permits  a  quick  and  easy  removal  of  a 
worn  bucket  lip  and  its  replacement 
without  breaking  the  bucket  line,  as  has 
commonly  been  the  custom.  As  a  con¬ 
sequence,  shutdowns  are  reduced  to  a 
minimum. 

The  digging  ladder,  of  the  double¬ 
plate  girder  type,  is  hung  concentrically 
on  the  upper  tumbler  bearing  and 


THE  10-CU.FT. 
DREDGE 

in  course  of  construc¬ 
tion.  The  sand  bucket 
elevators  at  each  side 
of  the  revolving  screen 
(vill  eliminate  dredging: 
trouble  In  the  exces¬ 
sive  sandy  areas 


STEEL  HULL 
AND 
STRUCTURE 

In  coarse  of  erection 
at  the  dredge  site 
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measures  lUO  ft.  between  the  centers  of 
the  upper  tumbler  and  lower  tumbler 
bearings.  This  length  of  ladder  per¬ 
mits  a  digging  depth  of  40  ft.  below 
water  with  the  ladder  at  45  deg. 

To  catch  the  spill  from  overloaded 
buckets,  a  new  type  of  curved  ladder 
pan  plate  is  used  in  place  of  the  com¬ 
mon  flat  plate.  This  curved  plate  has 
been  found  to  clear  itself  better  of 
debris  when  digging  conditions  cause 
overloaded  buckets  and  unusual  spill. 
The  lower  end  of  the  digging  ladder  is 
provided  for  a  short  distance  on  the  top 
with  a  sloping  shed  roof  cover  below  the 
buckets  to  eliminate  all  possibility  of 
spill  from  the  buckets  and  to  avoid  pil¬ 
ing  up  of  material  under  the  bucket 
band. 

The  lower  tumbler  proper  is  of  the 
new,  two-piece  type,  and  the  bearings 
supporting  the  shaft  are  provided  with 
adjustable  grit-proof  packing  devices  to 
insure  long  life  to  the  shaft  and  bear¬ 
ings.  Ladder  rollers  attached  to  the 
top  of  the  digging  ladder  are  mounted 
in  self-adjusting  bearings  provided  with 
adjustable  grit-proof  packing  rings  to 
protect  roller  shaft  and  bearing  bushings. 

The  main-dump  hopper  openings  are 
kept  to  the  maximum  size  to  avoid  clog¬ 
ging  at  this  point.  Drop-chute  liners 
are  of  manganese  cast  steel,  3  in.  thick, 
and  arranged  for  easy  removal  in  case 
of  replacement  due  to  wear.  A  clay 
extractor  arranged  to  be  operated  by  the 
buckets  as  they  round  the  upper  tumbler 
is  built  into  a  frame  on  the  top  of  the 
hopper.  The  extractor  arms,  three  in 
number,  are  protected  at  their  outer 
etids  with  replaceable  manganese-steel 
wearing  plates.  Timing  and  brake 
mechanisms  are  inclosed  in  dirt-proof 
housings  provided  with  doors  for  ad¬ 
justments  and  greasing. 

The  revolving  screen  is  7  ft.  in  di¬ 
ameter  and  40  ft.  long,  and  the  screen¬ 
ing  section  is  covered  with  high- 
carbon  steel  perforated  plates.  'Five 
rows  of  these  plates  are  used,  the  first 
upper  row  having  perforations  A  to 
in.,  the  second  and  third  rows  |  to 
2  in.,  the  fourth  row  A  to  A  in.,  and  the 
fifth  row  i  to  I  in.  The  friction  roller 
drive  is  situated  near  the  lower  end  of 
the  screen  and  includes  thrust  and  side 
guide  rollers. 

Controlled  Discharge  Saves  Power 

Material  rejected  from  the  screen 
drops  into  a  stacker  chute  fitted  with 
two  adjustable  openings  arranged  to 
allow  material  to  discharge  either  onto 
the  stacker  conveyor  belt  or  into  a  side 
chute  and  over  the  stern  of  the  dredge 
into  the  pond.  Use  of  this  type  of  stacker 
chute  permits  stoppage  of  the  stacker 
while  material  is  being  discharged  into 
the  pond.  This  arrangement  is  respon¬ 
sible  for  a  considerable  saving  in  power 
as  well  as  reducing  the  wear  on  the 
stacker  belt  and  drive  mechanism.  The 
stacker  belt  is  driven  by  a  totally  in¬ 
closed,  motor-driven  gear  reducer  unit 
equipped  with  grit-proof  packing  seals 


on  the  bearings.  The  125-ft.  stacker 
proper  is  hinged  at  the  base  to  allow  for 
either  vertical  movement  or  a  swing, 
laterally,  of  10  deg.  to  either  side  of  the 
center  line  of  the  dredge.  A  special  de¬ 
sign  of  suspension  was  required  as  well 
as  a  movable  weight  on  the  deck  to  keep 
the  dredge  in  trim  athwartship.  The 
latter  consists  of  a  loaded  car  mounted 
on  a  track,  which  is  actuated  through 
cables  by  the  lateral  movement  of  the 
stacker.  This  installation  obviates  the 
possibility  of  the  stacker  being  swung 
over  and  the  dredge  consequently  thrown 
out  of  trim. 

Swinging  Stacker  Essential 

The  swinging  stacker  is  required  on 
account  of  the  irregular  contour  in  some 
parts  of  the  area  to  be  dredged,  for 
where  a  considerable  slope  in  one  direc¬ 
tion  is  found  it  would  be  necessary  to 
place  tailings  on  the  low  side  in  order 
to  maintain  a  waterway  behind  the 
dredge  or  to  keep  down  the  height  of 
the  tailings  pile.  The  stacker  is  also 
fitted  with  a  humper,  arranged  to  be 
placed  at  any  point  desired  along  the 
stacker,  so  that  material  carried  on  the 
conveyor  belt  can  be  discharged  into 
the  pond  on  either  side  of  the  stacker. 
The  conveyor  belt  has  raised  ribs  ex¬ 
tending  diagonally  across  its  width  to 
keep  material  from  sliding  back.  This 
type  of  belt  was  developed  by  the  Ameri¬ 
can  Rubber  Manufacturing  Company,  of 
Oakland,  Calif.,  and  is  now  in  use  on  a 
number  of  dredges,  especially  where  it 
is  necessary  to  operate  the  stacker  at  a 
considerable  angle  above  the  horizontal. 

Double-bank  gold-saving  tables  of 
standard  construction,  3,500  sq.ft,  in  area 
and  fitted  with  Hungarian  riffles,  are 
used.  To  save  time  in  cleaning  up  these 
tables,  particular  attention  was  given  to 
the  arrangement  of  the  clean-up  boxes. 
At  the  lower  ends  of  the  tables,  open¬ 
ings  are  provided  at  the  bottom  of  each 
sluice.  These  openings  are  equipped 
with  removable  plate  covers  which  lie 
flat  under  the  riffles  when  in  use,  and 
can  be  lifted  quickly  out  of  place  dur¬ 
ing  clean-up  operations.  Below  these 
openings  troughs  extending  inboard  dis¬ 
charge  into  large  boxes  having  hinged 
covers  with  a  locking  device.  To  clean 
up  the  tables,  the  riffles  are  removed  in 
the  usual  manner,  and  all  sand  and 
amalgam  allowed  to  collect  in  the  sluice. 
Accumulated  material  is  then  washed  to 
the  lower  end  of  the  tables,  through  the 
aforementioned  openings,  and  into  the 
clean-up  boxes.  The  riffles  are  replaced 
immediately  and  the  dredge  is  started 
up  again.  A  long  tom  is  placed  near 
the  clean-up  boxes  and  the  material  is 
fed  to  it  by  gravity.  This  phase  of  the 
clean-up  operation,  in  contrast  to  the 
old  method,  can  be  performed  while  the 
dredge  is  in  operation,  thereby  reducing 
lost  time  chargeable  to  this  work  to  a 
minimum. 

As  certain  parts  of  the  deposit  to  be 
dredged  were  known  to  contain  exces¬ 
sive  sand,  use  of  sand  bucket  elevators 


was  found  necessary  if  trouble  in  the 
tail  sluices  was  to  be  avoided.  These 
elevators,  one  on  each  side  of  the  dredge, 
are  fed  from  a  sump,  situated  between 
the  table  sluices  and  the  tail  sluices,  con¬ 
taining  a  bypass  arrangement  through 
which  material  can  be  directed  either  to 
the  elevator  sump  or  to  the  tail  sluices. 
Material  removed  from  the  sump  by  the 
bucket  elevators  is  discharged  into  a 
sluice  leading  to  the  stacker  belt.  The 
bucket  elevators  are  actuated  by  small, 
electric-driven,  speed  reducer  units. 

To  move  the  dredge  about  in  the  pond, 
a  swing  winch  containing  drums  for  the 
bow  lines  and  stern  lines  is  available  on 
the  upper  deck  of  the  steel  hull.  Addi¬ 
tional  operating  equipment  includes  two 
drums  for  head  lines,  which  can  be  oper¬ 
ated  independently  of  the  other  swing 
drums.  Two  head  lines  are  installed  to 
provide  safety  when  moving  the  dredge 
in  a  swollen  river.  Under  normal  work¬ 
ing  conditions  only  one  head  line  is 
used. 

Water  for  the  screen  and  the  tables  is 
obtained  from  a  14-in.  high-pressure 
pump  and  a  12-in.  low-pressure  pump 
respectively,  and  a  5-in.  high-pressure 
pump  is  available  for  nozzles  and 
hosing-down  purposes.  The  suction  box 
for  these  pumps  is  of  novel  construction. 
As  is  generally  known,  the  cleanest 
water  in  a  dirty  dredge  pond  is  near  the 
surface;  consequently,  the  suction  box 
was  built  on  the  outside  of  the  hull, 
closed  in  on  all  sides,  including  the  top 
covered  with  perforated  plates,  and 
equipped  with  a  manually  operated  de¬ 
vice  for  adjusting  these  plates  verti¬ 
cally  in  relation  to  the  water.  An  ade¬ 
quate  supply  of  clean  water  is  thus 
insured  at  all  times. 

Winch  Room  Is  Fly-proof 

The  house  framing  is  constructed  of 
light  structural  steel  and  covered  with 
corrugated  steel  plates.  To  provide 
sufficient  ventilation,  the  main  deck¬ 
house  sides  are  stopped  a  short  distance 
below  the  main  roof  and  about  6  ft. 
above  the  main  deck.  The  winch  room, 
however,  is  totally  inclosed  with  fine- 
mesh  copper-wire  screen  for  protection 
against  the  tsetse  fly.  This  insect  is 
often  fatal  to  the  white  man,  and  some 
protection  was  thought  necessary  in  case 
of  the  employment  of  white  winchmen. 

The  hull,  truss,  and  gantries  are  built 
of  structural  steel  and  completely  as¬ 
sembled  and  marked  by  the  builder  be¬ 
fore  shipment.  All  other  machinery 
units  were  assembled  to  insure  a  ready 
fit  in  the  field.  Both  dredges  were  com¬ 
pleted  at  the  property  in  January  of  the 
current  year. 

The  dredge  work  was  handled  by 
H.  R.  Edwards,  B.  Sc.,  M.I.M.M.,  and 

G.  H.  Hutton,  director  for  the  company. 
The  dredges  were  built  by  Lobnitz  & 
Company,  Renfrew,  Scotland,  to  Yuba 
design.  Erection  of  the  dredges  in  the 
field  was  under  the  management  of 

H.  H.  Watson  and  David  Low,  field 
engineer  for  Lobnitz  &  Company. 
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II 


ANGANGUEO  •  FRESNILLO  •  ZACATECAS  •  SAN  LUIS  POTOSI 


THE  MILili  AT  ANGANGUEO.  It  is  situated  down  the  Talley  at  the  portal  of  the  San 
Hilario  tunnel,  through  which  the  mine  ore  is  hauled  to  the  plant  in  trains  reaching  the 
bins  via  the  trestle  at  the  right.  The  buildings  in  the  center  house  the  crushing  section. 
In  the  distance  a  glimpse  of  the  tailings  pond  may  be  seen 


A  Lead-Silver  Camp  of  Michoacan 

Angangueo 


AT  ANGANGUEO,  in  the  State  of 
/A  Michoacan,  the  American  Smelt- 
^ing  &  Refining  Company  has  been 
mining  for  the  last  25  years  a  sulphide 
ore  carrying  varying  values  in  lead,  gold, 
and  silver,  the  last  predominating.  Con¬ 
siderable  pyrite  and  some  zinc  sulphide 
also  accompany  the  other  metals.  That 
part  of  the  camp  controlled  by  the  com¬ 
pany  (which  includes  practically  all  of 
that  recognized  at  the  moment  as  worth 
while)  measures  roughly  3x10  km.  and 
comprises  about  1,500  pertenencias.  Un¬ 
derground  workings  total  between  350 
and  400  km.,  the  larger  part  of  this 
being  of  course  no  longer  productive. 
Production  for  some  time  has  been  de¬ 
rived  from  the  Dolores  orebody,  on  the 
Purisima  vein,  which  by  this  time  is 
largely  worked  out.  Recently,  new  ore 
has  been  found  at  the  north  end  of  this 


vein  and  to  the  east,  opinion  differing 
as  to  whether  it  is  a  faulted  part  of  the 
old  vein  or  an  entirely  new  one.  Weight 
of  opinion  inclines  to  the  former  view. 
Since  1925  a  flotation  plant  has  been  in 
operation,  the  flowsheet  having  been 
modified  from  time  to  time.  This  has 
recovered  the  precious  metals  with  the 
lead,  also  making  a  separate  product 
which  contains  the  iron.  An  addition 
to  this  plant  is  being  planned  to  take  the 
zinc  out  separately,  the  content  of  this 
metal  having  risen  to  the  point  where 
the  smelter  is  exacting  penalties. 

Angangueo  is  in  eastern  Michoacan, 
close  to  the  western  border  of  the  State 
of  Mexico  and  171  miles  by  rail  from 
the  Federal  capital.  The  country  in 
which  it  is  situated  is  extremely  rugged, 
near-by  peaks  attaining  14,000  ft.  eleva¬ 


tion.  That  of  the  camp  and  town  is 
approximately  8,000  ft.  A  short  distance 
above  the  railroad  station,  which  is  at 
the  lower  end  of  the  town,  is  the  mill, 
standing  at  the  portal  of  the  San  Hilario 
tunnel,  the  main  haulage  and  lowest 
working  level  of  the  Dolores  mine.  The 
region  is  well  watered,  precipitation 
normally  ranging  from  40  to  50  in.  Up 
to  the  middle  of  November,  1935,  how¬ 
ever,  it  had  already  passed  the  54-in. 
mark.  As  a  result  of  this  rainfall,  the 
country  is  green  and  well  wooded  up  to 
above  12,000  ft.,  the  timber  line  here 
being  at  approximately  14,000  ft.  A 
motor  road  recently  completed  by  the 
company  linking  Angangueo  with  the 
famous  camp  of  El  Oro,  about  30  miles 
northeast,  passes  in  part  through  virgin 
forest.  It  has  cut  the  time  of  journeying 
between  these  two  places,  this  having 
previously  been  4^  hours  by  rail  and 
longer  by  horse.  A  power  line  run 
from  Mexico  City  has  long  supplied  the 
two  camps.  More  recently,  additional 
power  has  been  made  available  by  the 
erection  of  a  40,000-kw.  plant  on  the 
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Lerma  River,  below  El  Oro,  which 
power  is  delivered  to  the  aforesaid  line 
and  can  be  transmitted  in  either  di¬ 
rection. 

In  the  foregoing  resume  of  facts, 
technical  and  otherwise,  regarding  the 
camp  of  Angangueo  and  the  surrounding 
region,  nothing  has  been  said  that  sug¬ 
gests  the  atmosphere  of  this  part  of 
Central  Mexico.  Few  tourists  get  to 
Angangueo,  although  the  camp  is  di¬ 
rectly  on  the  route  of  the  air  line  run¬ 
ning  between  Mexico  City  and  Guadala¬ 
jara  and  a  highway  paralleling  the  air 
route  is  under  construction.  Between 
the  Federal  capital  and  the  camp,  whether 
one  travels  by  rail  or  motor,  much  that 
is  old  in  the  way  of  customs,  dress,  and 
working  methods  and  community  life 
in  general  can  be  seen ;  also,  much 
that  is  modern  in  contrast.  At  the 
three  or  four  principal  stops  along  the 
railway  between  the  mining  camp  and 
the  capital  the  train  is  besieged  with 
men  and  women,  young  and  old,  and 
even  children,  bearing  wares  of  varied 
kinds,  but  mostly  food,  already  cooked, 
and  sweets  in  great  variety.  Costumes 
vary  from  picturesque  to  commonplace, 
sombreros  vie  with  ordinary  felts;  at 
times  sarapes,  both  bright  and  dull,  are 
seen ;  but  well-washed  blue  overalls  pre¬ 
dominate. 

In  all  parts  of  the  region  the  patient 
burro,  with  its  amazing  ratio  of  capacity 
to  size,  abounds,  and,  when  the  animal 
happens  to  bear  a  large,  broad-hatted 
peon  seated  well  abaft  its  middle,  one’s 
sense  of  what  is  artistic  in  the  propor¬ 
tioning  of  steed  to  rider  is  disturbed. 
Only  when  it  carries  a  slender  lad  or  a 
well-made  pack  does  the  burro  present 
a  satisfying  picture.  Cultivation  of  the 
soil  with  ox  and  primitive  plow  is  also 
to  be  seen,  and,  in  the  sparsely  wooded 
areas,  the  Indian  or  other  dweller  of  the 
region  with  huge  packs  of  dung  that 
serve  for  fuel.  At  the  same  time,  the 
automobile  is  already  commonplace, 
though  as  yet  possessed  by  only  a  small 
part  of  the  population,  and  the  radio  in 
less  degree.  Mexico  is  well  modernized 
in  some  of  its  larger  cities;  but  here 
it  has  far  to  go. 

The  Dolores  Mine 

The  Purisima  vein  has  been  followed 
for  a  distance  of  about  7  km.  It  strikes 
N.  40  deg.  E.,  dips  70  to  80  deg.  E.,  and 
is  normally  4  to  5  ft.  wide,  although 
opening  out  to  20  to  25  ft.  in  places. 
Its  walls  are  of  andesite  altered  only  in 
spots.  Save  at  the  southern  end  near 
the  mill,  the  vein  does  not  outcrop.  The 
ore  is  a  mixture  of  sulphides  of  iron, 
lead,  and  zinc,  carrying  silver  and  gold, 
with  varying  amounts  of  calcium  car¬ 
bonate  and  rhodochrosite.  The  Dolores 
orebody  on  this  vein  was  originally  esti¬ 
mated  to  contain  1,000,000  tons,  of 
which  the  larger  part  has  been  taken 
out.  A  strike  fault,  some  900  ft.  from 
the  Dolores  shaft,  divides  the  deposit 
into  two  parts,  of  which  the  southern 
was  the  first  to  be  worked.  In  the  upper 


part  of  the  orebody  the  sulphides  are  of 
a  sugary  texture,  but  they  become 
denser  and  harder  as  depth  is  gained. 
The  ore  now  coming  from  the  deposit 
is  averaging  approximately  1.5  per  cent 
lead,  3.2  per  cent  zinc,  and  13  per  cent 
iron,  with  about  680  grams  of  silver  and 
0.5  gram  of  gold  per  ton,  the  precious 
metals  running  principally  with  the  lead 
and  iron. 

Operations  are  conducted  through 
three  shafts,  the  Dolores,  Catingon,  and 
Carmen  respectively.  There  are  also 
two  other  shafts,  now  abandoned,  and 
one  interior  shaft  below  the  San  Hilario 
tunnel.  All  were  here  when  the  com¬ 
pany  took  over  the  property  in  1910. 
Save  for  the  interior  shaft,  no  sinking 
has  been  done.  The  Dolores  was  an  old 
shaft  which  the  company  reconditioned 
to  take  out  old  fills,  in  the  course  of 
which  work  the  Dolores  orebody  was 
found.  It  is  the  main  working  shaft, 
has  two  48x48-in.  compartments  with  a 
cage  in  each,  and  is  350  meters  deep. 
It  is  timbered  with  square-sets  of  10x10- 
in.  timber,  3  to  6  ft.  apart.  The  Catin¬ 
gon  is  used  for  hoisting  waste.  At  the 
Carmen  the  compressor  plant  is  located. 
All  three  shafts  are  equipped  with 
double-drum  Wellman-Seaver-Morgan 
hoists. 

Four  Levels 

Working  levels  are  four  in  number; 
namely,  the  500,  600,  800,  and  San 
Hilario  tunnel  levels,  the  intervals  be¬ 
tween  these  being,  respectively,  55,  45, 
and  45  meters.  Twenty-eight  meters 
above  the  500  level  is  the  400,  now  no 
longer  used.  Raises  are  driven  at  in¬ 
tervals  along  the  vein  for  purposes  of 
stoping  and  ventilation,  as  well  as  of 
calculating  ore  reserves.  In  doing  the 
latter  a  tonnage  factor  of  3.3  (metric 
tons  per  cubic  meter)  is  employed. 
Square-set  stoping  is  used  for  the  most 
part;  also  some  cut-and-fill. 

Exploration  is  done  wholly  by  cross¬ 
cutting,  drifting,  and  raising.  Develop¬ 
ment,  with  which  it  is  classed,  averages 
300  ft.  per  month.  Drifts  and  crosscuts 
are  carried  5x7  ft.  in  solid  rock,  or  7x8 
ft.  where  timbered. 

In  opening  up  a  stope,  raises  are 
driven  about  15  meters  center  to  center 
along  the  drift,  so  as  to  leave  a  pillar 
2  meters  thick  above  the  latter.  A  man¬ 
way  is  put  in  at  every  other  chute. 
Stoping  is  begun  from  a  drift  driven 
above  this  pillar.  Filling  follows  im¬ 
mediately,  only  one  set  being  allowed  to 
remain  open.  Waste  is  used  either  from 
development  or  from  waste  crosscuts 
driven  in  the  stope  wall.  Or,  the  square- 
sets  are  carried  on  double  caps  above 
the  drift,  the  extra  cap  consisting  of  a 
piece  of  old  8xl0-in.  timber  laid  on  the 
lOxlO-in.  cap  of  the  drift  set,  which  is 
7^  ft.  above  the  rail.  Posts  of  the  first 
sets  are  carried  on  lOxlO-in.  or  8x8-in. 
sills  laid  at  right  angles  to  the  caps, 
with  a  2-in.  plank  flooring  laid  between. 
Square-set  posts  are  placed  5  ft.  center 
to  center.  They  are  of  8x8-in.  round 


timber,  or  of  10-in.  timber  where  the 
ground  is  heavy. 

Mine  extraction  is  approximately  100 
per  cent.  The  only  ore  allowed  to  re¬ 
main  consists  of  occasional  pillars  in 
low-grade  ground.  Tonnage  broken  per 
man-shift  is  given  as  a  little  better 
than  2. 

Several  models  of  drills  are  used. 
For  drifting,  Gardner-Denver  Models 
D89  and  7  and  Ingersoll-Rand  N75’s 
and  L74’s  are  in  service.  These  are 
customarily  mounted  on  columns,  but 
occasionally  on  bars.  In  stoping,  only 
stoper  machines  are  employed,  these  be¬ 
ing  Gardner-Denver  Models  773  and  73, 
the  former  using  hollow  and  the  latter 
solid  steel.  Both  are  fed  automatically. 
Sometimes  in  stoping  only  a  pick  is 
used,  the  ground  of  course  permitting. 
Two  types  of  jackhammers,  Ingersoll- 
Rand  R12  and  DR23,  are  in ‘service, 
being  employed  in  driving  waste  cross¬ 
cuts  to  provide  stope  filling.  Line  oilers 
are  regularly  used. 

Drill  steel  used  consists  of  |-in.  hol¬ 
low  square  (mostly),  for  the  jackham¬ 
mers  ;  |-in.  hollow  square  and  |-in.  solid 
square  for  the  stopers;  and  IJ-in.  hollow 
round  for  the  drifters.  Crusca  brand 
is  purchased.  It  is  cut  in  six  lengths 
for  drifting  and  raising,  7^  ft.  (maxi¬ 
mum),  6^,  5i,  4^,  3^,  and  2  ft.  Cross 
bits  are  used. 

Drill  rounds  depend  of  course  upon 
the  ground.  For  drifting  they  consist 
on  the  average  of  about  eighteen  6-ft. 
holes,  a  V-cut  being  used.  Stope  raises, 
driven  8x5  ft.  in  the  solid,  and  develop¬ 
ment  raises,  which  are  9x5  ft.  untim¬ 
bered,  usually  require  a  round  of  four¬ 
teen  6-ft.  holes,  a  V-cut  being  employed 
here  also. 

Drilling  Is  Wet 

Dry  drilling  is  not  allowed.  Either 
v/ater  machines  are  used  or  else  dry 
ones  with  solid  steel  and  a  water  spray. 
The  latter  are  employed  in  soft  ground. 

For  blasting,  30  per  cent  and  40  per 
cent  gelatin  are  employed,  in  l^-in. 
sticks.  This  is  made  by  the  Cia.  Mexi- 
cana  de  Explosives,  a  subsidiary  of  the 
Du  Pont  company.  Recently,  No.  2 
Gelamex,  equivalent  to  40  per  cent  gela¬ 
tin,  has  been  given  a  trial.  As  a  check 
on  the  use  of  powder,  the  sticks  in  each 
box  are  counted  by  the  alfnacen,  or 
warehouse,  men.  A  new  powder  maga¬ 
zine  that  will  hold  1,800  cases  has  just 
been  built  about  275  meters  from  the 
shaft.  It  is  built  according  to  Du  Pont 
specifications  in  respect  to  ventilation, 
wall  construction,  safety  door,  and  sand 
roof,  and  conforms  to  the  Mexican  law. 

Each  machine  man  or  contractor 
loads  and  shoots  his  own  holes.  Missed 
holes  are  reported  to  the  almacen. 

On  levels  where  only  hand  tramming 
is  used,  45  800-kg.  rocker-dump  mine 
cars,  made  by  Arthur  Koppel  &  Com¬ 
pany,  are  in  service.  Twenty  cars, 
somewhat  larger  (1-ton),  of  the  same 
type  and  make,  are  used  on  the  .sixth 
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LOOKING  DOWN  THE  VALLEY 

at  Angrangrueo  from  the  manager’s 
residence.  Just  around  the  corner,  so 
to  speak,  from  the  main  street  of  the 
town.  Ciose  by  aiso  is  the  company’s 
liospitai.  The  eievation  of  the  camera 
is  about  8,000  ft.  The  rugged  country 
is  weli  wooded  and  green 
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TAILINGS 


from  the  flotation  piant  at 
Angangueo  flow  to  this  pond, 
down  the  vaiiey  beiow  the  miii 
and  about  2  km.  from  the  raii- 
way  station  of  the  town.  As 
now  produced,  they  run  about 
3i  per  cent  iron,  0.12  iead, 
and  0.6  zinc.  Photo  by  R.  E. 
Himebaiigb 


Hi 


ON  THE  TUNNEL  TRACK 


iooking  from  the  scaie  on  whicli 
the  ore  is  weighed  toward  the 
coarse  bins,  with  the  concen¬ 
trator  at  the  rightu  This  is  the 
mill  terminus  of  the  main  haul¬ 
age  line  of  the  8an  Ililario 
tunnel  level 


THE  FLOTATION  PLANT 


at  the  mill.  Beyond  and  above 
this  building  may  be  seen  the 
tops  of  the  crushing  plant,  which 
is  also  shown  from  the  oppositie 
side  in  one  of  the  accompanying 
cuts.  Photo  by  R.  E,  Himebaugli 


level,  where  a  Mancha  storage-battery 
locomotive — a  Mancha  mule — is  em¬ 
ployed.  Tramming  distance  here  from 
the  point  where  the  muckers  spot  the 
cars  for  the  locomotive  to  the  dumping 
point  at  the  ore  pass  is  about  1  km.  The 
duty  performed  by  the  locomotive  is 
about  80  tons  per  shift,  or  160  tons  per 
day. 

On  the  fifth  and  eighth  levels  only 
hand  tramming  is  used,  the  tramming 
distance  loaded,  in  the  case  of  the  for¬ 
mer,  being  likewise  about  1  km.  Here 
also  the  muckers  spot  the  cars  for  the 
car  men,  who  make  about  seven  trips 
per  shift.  Main  haulage  cars  on  the  San 
Hilario  level  are  of  the  Z^-ton  gable- 
bottom  type  with  cast-steel  wheels. 
Forty-five  are  in  use.  All  cars  have 
Timken  bearings.  All  major  repair  work 
is  done  at  the  shops  at  the  San  Hilario 
tunnel  portal. 

Trolley  haulage  is  employed  on  the 
last-named  level  from  the  ore  pass  to 
the  mill  at  the  portal,  a  7-km.  haul. 
Direct  current  at  440  volts  is  used.  The 
wire  is  guarded  from  the  Dolores  shaft 
to  the  face. 

Track  gage  is  20  in.  on  all  levels,  in¬ 
cluding  the  main  haulage.  Grade  is  kept 
to  i  per  cent  as  nearly  as  is  possible 
without  an  instrument  survey.  Sixteen- 
pound  rails  are  used  throughout,  except 
on  the  main  haulage,  where  they  are 
30  lb.  in  weight. 

A  New  Ore  Pass 

The  ore  pass  previously  referred  to 
as  running  from  the  fourth  level  to  the 
San  Hilario  tunnel  is  3x7  ft.  in  cross- 
section  and  180  meters  long  on  the  dip. 
It  is  widened  at  the  bottom.  A  grizzly 
of  old  rails  spaced  8  in.  apart  is  pro¬ 
vided  at  the  fifth,  sixth,  and  eighth 
levels.  The  ore  breaks  fine,  and,  as  a 
result,  the  ore  pass  also  being  almost 
vertical,  the  ore  hangs  up  at  times  and 
has  to  be  blasted  down.  A  new  pass  is 
being  cut  out  in  the  center  of  the  re¬ 
maining  tonnage,  thus  eliminating  500 
meters  of  hauling.  It  will  run  from  the 
fifth  level  to  the  San  Hilario  tunnel. 
Where  necessary  in  its  construction  to 
eliminate  water,  as  around  fissures, 
grouting  with  cement  under  pressure  is 
applied  through  6-ft.  holes  which  radi¬ 
ate  about  the  pass  at  that  point.  Where 
ground  is  bad,  rails  and  concrete  lining 
are  used. 

Save  in  places  the  workings  are  quite 
dry.  The  most  water  is  made  on  the  San 
Hilario  level,  to  which  all  drainage 
comes,  with  the  exception  of  certain 
water  which  passes  out  through  an  old 
adit  on  the  sixth  level.  No  pumping  is 
required  underground.  The  ditch  on 
the  main  haulage  level  delivers  to  a 
point  outside  the  portal,  from  which  a 
part  of  the  stream  is  taken  for  mill 
supply  and  delivered  to  a  reservoir 
above  the  mill. 

Mine  ventilation  requires  some  me¬ 
chanical  aid  on  account  of  the  high  hu¬ 
midity  of  the  mine  air,  this  becoming 


almost  completely  saturated  by  the  time 
the  lowest  level  is  reached.  This  aid  is 
provided  by  a  40,000-cu.ft.  Sturtevant 
fan  on  the  surface  with  a  booster  Aero- 
vane  fan  underground.  In  addition, 
some  small  blowers  with  Ventube  are 
used  for  ventilating  heading  when 
required. 

Half  the  Men  Underground 

Total  force  employed  in  the  Angan- 
gueo  unit  is  about  1,100  men,  of  which 
approximately  half  are  on  the  mine  pay¬ 
roll,  50  of  these  being  employed  on  the 
surface  and  the  rest  underground.  Two 
shifts  are  worked,  respectively  from 
7:15  a.m.  to  3:45  p.m.  and  from  5  p.m. 
to  12:30  a.m.  This  includes  half  an  hour 
for  eating.  The  men  are  hoisted  and 
lowered  on  their  own  time,  so  that  an 
effective  working  shift  of  8  hours  is 
approximated.  There  is  a  third  shift 
also,  on  which  only  clean-up  men  and 
the  shaft  crew  are  engaged. 

Under  the  superintendent,  F.  Brown, 
at  Angangueo,  is  the  assistant  superin¬ 
tendent,  Walter  J.  Nock,  under  whom 
are  two  mine  shift  bosses  for  foremen. 
In  turn,  under  the  latter  men  are  two 
Mexican  shift  bosses,  each  of  whom  has 
under  him  one  so-called  capitan  and  an 
assistant  capitan  on  each  level.  The 
capitans  make  out  all  requisitions  and  in 
general  serve  as  helpers  to  the  native 
shift  bosses,  who  sign  the  requisitions 
as  supplies  are  needed. 

The  mine  works  six  days  per  week, 
shutting  down  on  Sunday.  The  mill, 
however,  runs  continuously,  handling 
about  375  metric  tons  a  day,  or  about 
11,000  tons  a  month.  To  keep  the  mill 
supplied  and  yet  be  able  to  shut  down  on 
Sunday,  the  mine  regularly  hauls  more 
ore  daily  than  the  mill  can  handle,  so 
that  by  Saturday  night  there  is  on  hand 
a  supply  sufficient  for  operating  one  and 
a  half  days,  this  permitting  the  mill  to 
run  the  next  day  and  to  have  a  half 
day’s  supply  left  over  Monday  morning 
as  a  safety  reserve.  To  this  is  to  be 
added  the  24-hour  supply  of  ore  in  the 
ore  pass  running  from  the  fourth  levgl 
(now  worked  out)  to  the  main  haulage 
level. 

Milling  at  Angangueo 

At  present  the  mill  is  handling  10.000 
to  11,000  tons  of  ore  per  month.  Stand¬ 
ing  close  to  the  portal  of  the  San  Hilario 
tunnel,  it  receives  the  ore  hauled  from 
the  mine,  the  first  step  in  the  process 
being  to  weigh  this,  four  cars  at  a  time. 
The  ore  is  then  delivered  to  coarse-ore 
bins  holding  400  tons,  which  feed  a  gyra¬ 
tory  set  to  minus  3  in.  The  discharge 
of  this  is  conveyed  to  a  trommel  having 
|-in.  openings,  the  oversize  of  which 
goes  to  a  48-in.  Symons  vertical  disk 
crusher,  where  it  is  crushed  to  about 
40  per  cent  minus  ^  in.,  then  joining 
the  trommel  undersize,  with  which  it  is 
elevated  to  the  fine-ore  bins,  of  325  tons’ 
capacity.  From  these  bins,  the  ore  is 


delivered  by  feeders  to  a  conveyor  which 
discharges  into  a  Guanajuato  automatic 
sampler  which  cuts  the  whole  stream 
once  a  minute.  The  ore  then  goes  to  a 
5xl0-ft.  Cole-Bergman  rod  mill,  which 
is  in  closed  circuit  with  a  6x20-ft.  Dorr 
duplex  classifier. 

Dilution  of  the  pulp  in  the  grinding 
mill  is  70  per  cent  solids.  Classifier 
overflow  goes  to  the  lead  flotation  sec¬ 
tion.  Here  the  overflow  is  treated  in  a 
30-ft.  modified  Forrester-type  machine, 
which  makes  a  finished  concentrate  con¬ 
taining  approximately  28  per  cent  lead. 
This  is  filtered  in  nine  filter-bottom 
pilas,  each  approximately  10xl0x4^-ft. 
deep  and  having  six  horizontal  leaves. 
The  filtered  concentrate  is  shipped  to 
the  company’s  smelter  at  San  Luis  Po- 
tosi  in  box  cars,  which  are  loaded  by 
hand.  The  lead  concentration  ratio  is 
20  to  1. 

Intermediate  Products 

A  middling  and  a  tailing  are  also 
made  in  the  Forrester-type  machine, 
the  former  being  returned  to  the  classi¬ 
fier  overflow.  The  tailings  contain  about 
0.3  per  cent  lead  and  the  same  amount 
of  iron  as  the  original  feed.  This  is 
treated  in  nine  12-ft.  Elmore  machines, 
which  make  a  concentrate  and  a  tailing. 
The  concentrate  is  cleaned  in  a  24-ft. 
modified  Forrester-type  machine,  which 
makes  a  middling,  this  being  returned  to 
the  Elmore  machines,  and  a  finished 
concentrate  which  is  shipped,  after 
going  to  a  50-ft.  Dorr  thickener  and 
thence  to  an  Oliver  filter.  As  shipped, 
it  contains  about  38  per  cent  iron  and 
7|  per  cent  moisture.  Most  of  it  is  sent 
to  San  Luis  Potosi,  in  box  cars,  the 
rest  going  to  Matehuala.  This  concen¬ 
trate  may  be  sent  to  a  stockpile,  from 
which  it  is  loaded  by  hand  on  railroad 
cars  as  needed,  at  those  times  when  the 
smelter  is  short  of  cars. 

The  tailings  of  the  nine  Elmore  ma¬ 
chines  are  treated  on  three  Elmore 
gleaners  or  scavengers,  which  make  a 
middling  (concentrate)  and  a  tailing, 
which  is  treated  on  ten  14  ft.  2  in.  x  6-in. 
Deister  Plat-0  tables.  These  give  a 
final  tailing  running  about  3^  per  cent 
iron,  0.12  lead,  and  0.6  zinc.  The  table 
concentrate  is  re-treated  on  two  Deister 
Plat-0  tables,  giving  a  final  concentrate, 
which  joins  the  flotation  concentrate, 
and  a  middling,  which  is  pumped  back 
to  the  rod  mill. 

Ratio  of  concentration  for  the  entire 
mill  is  2i  to  1. 

Reagents  used  in  the  lead  circuit  are 
CaO,  Aerofloat  No.  25,  and  potassium 
ethyl  xanthate.  Those  in  the  iron  cir¬ 
cuit  are  a  mixture  of  chapapote,  potas¬ 
sium  ethyl  xanthate,  copper  sulphate,  and 
a  pine-oil  mixture. 

The  mill  has  been  working  since  1925, 
the  flowsheet  having  been  revised  from 
time  to  time.  Equipment  to  remove  the 
zinc  as  a  separate  product  to  lessen 
smelter  penalties  was  being  added  at  the 
time  this  was  written. 
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San  Luis  Potosi 

Lead-Copper  Smelter  of  Central  Mexico 


Treats  siliceous  gold  and 
silver  ores  from  many  camps 
....  and  concentrates  from 
Fresnillo  and  Angangueo 


Following  the  main  Une  of  the 
National  Railways  north  from 
Mexico  City  for  326  miles,  one 
comes  to  San  Luis  Potosi,  capital  of 
the  State  of  that  name,  and  one  of 
the  smelting  centers  of  the  American 
Smelting  &  Refining  Company.  It 
stands  at  an  elevation  of  about  6,300  ft. 
West  of  the  quaint  old  Mexican  town, 
which  today  boasts  some  65,000  popu¬ 
lation,  is  the  company’s  plant,  which 
comprises  two  smelting  departments, 
for  copper  ores  and  lead  ores  respec¬ 
tively;  a  sintering  department;  and  an 
arsenic  plant.  H.  F.  Hurley  is  man¬ 
ager.  Under  Mr.  Hurley  are  J.  K. 
Hardy,  superintendent;  J.  E.  Roche, 
assistant  superintendent  in  charge  of  the 
copper  plant;  A.  L.  Olson,  in  charge  of 
the  lead  plant,  and  C.  W.  Johnson  and 
V.  R.  MacDonald,  assistant  superin¬ 
tendents. 

Materials  received  are  mostly  sili¬ 
ceous  gold  ores  and  silver  ores.  The 
bulk  comes  from  San  Pedro  and  other 
camps  within  the  State.  Lead  and  cop¬ 
per  concentrates  are  received  from 
Fresnillo.  Ores  are  also  received  from 
other  points  in  the  State  of  Zacatecas, 
from  Michoacan,  Guerrero,  and  Oaxaca. 
The  company’s  Taviche  mine,  in 
Oaxaca,  is  shipping  a  siliceous  gold 
ore.  Receipts  also  include  ores  from 
Lower  California  (not  Boleo),  from 
Nayarit  (where  the  company  has  its 
Huicicila  mine),  from  Durango  and 
Sonora.  All  of  these  are  fairly  rich  in 
gold  and  silver.  An  appreciable  quantity 
of  gold  ores  is  also  being  obtained  from 
the  Concepcion  del  Oro  district.  A 
narrow-gage  line  connects  the  plant 
with  the  San  Pedro  mines. 

In  size  of  lots,  shipments  range  from 
1,000  lb.  up  to  500  tons.  Ore  is  sam¬ 
pled  automatically.  Sample  bins  are 
classified  according  to  grade,  ranging 
from  low  at  one  end  to  high  at  the 
other,  with  a  special  shed  or  bodega 
provided  for  keeping  exceptionally 
high-grade  lots.  In  addition,  there  is 
a  patio  where  shipments  from  all  new 
customers  are  kept  until  liquidated. 

All  ores  received  for  the  copper  blast 
furnaces  are  broken  to  2-in.  to  3-in. 
size,  this  being  reflected  in  a  decreased 
consumption  of  coke  in  smelting.  The 
management  finds  that  it  pays  to  give 
much  attention  to  the  proper  prepara¬ 
tion  of  the  materials  that  enter  into  the 
charge  and  to  unload  them  properly 


so  as  to  help  secure  a  uniform  charge, 
rather  than  to  neglect  these  matters  and 
then  try  to  remedy  any  defects  after  the 
materials  get  into  the  furnace.  Ore 
beds  are  most  conveniently  situated  in 
a  row  parallel  with  the  furnaces  and 
adjacent  to  the  charging  floor.  A  bed 
contains  about  1,200  tons  of  ore. 

The  copper  department  has  two  blast 
furnaces,  each  4  ft.  wide  and  20  ft.  long 
at  the  tuyeres.  They  are  being  worked 
to  capacity,  thanks  in  part  to  the  in¬ 
creased  tonnage  of  gold  and  silver  ores. 
Monthly  the  two  are  handling  about 
22,000  tons  of  new  ore,  plus  4  to 
5,000  tons  of  byproducts.  Semi-pyritic 
smelting  is  practiced.  All  dust  and 
fume  from  the  two  furnaces  is  caught 
in  a  single  large  balloon  flue. 

Matte  is  tapped  into  a  settler  holding 
50  to  60  tons,  from  which  the  slag 
flows  into  two  smaller  settlers  of  the 
car-body  type.  The  slag  from  the  last 
of  these  goes  to  the  dump.  This  has 
been  found  effective  in  catching  any 
matte  that  may  get  past  the  big  settler, 
as  when  a  furnace  suddenly  begins  to 
make  an  excess  of  low-grade  matte 
owing  to  a  sudden  change  in  the  charge 
fed  to  it.  That  very  little  matte  gets 
over  into  the  smaller  settlers  is  demon¬ 
strated  when  these  become  so  closed  up 
that  they  are  taken  out  and  their  con¬ 
tents  broken  up  Very  few  streaks  of 
matte  are  ever  seen. 

Launders  in  which  the  matte  and 
slag  run  to  the  settlers  are  covered 
with  a  strip  of  boiler  plate  faced  on 
the  underside  with  refractory  material. 
This  serves  to  keep  the  slag  warm. 

Plant  Ships  Blister 

Matte  as  delivered  to  the  converters 
contains  36  to  38  per  cent  copper.  It 
is  blown  to  blister  in  two  Peirce-Smith 
converters,  15  ft.  long  and  9  ft.  in 
diameter.  A  12-lb.  blast  is  used,  with 
frequent  punching  of  tuyeres.  The 
plant  is  the  only  one  in  Mexico  that 
ships  blister,  aside  from  the  Boleo 
company,  in  Lower  California,  which 
is  a  straight  copper  smelter.  Matehuala 
ships  to  San  Luis  Potosi  only  matte 
made  by  smelting  La  Paz  silver  ore 
with  a  copper  ore  from  the  Concepcion 
del  Oro  district.  The  Penoles  company 
ships  its  copper  in  the  form  of  a  speiss. 

Converter  slag  is  granulated  at  times, 
either  when  wanted  in  this  form  or 
when  a  dump  locomotive  becomes  de¬ 
railed,  temporarily  halting  the  disposal 
of  slag  in  the  usual  manner.  Granu¬ 
lated  slag  is  used  as  a  diluent  in  roast¬ 
ing  copper  flue  dust. 

Double  roasting  to  oxidize  the  zinc 
sulphide,  to  eliminate  the  sulphur,  and 
to  make  a  porous  product  for  the  blast 
furnace  is  practiced  at  the  sintering 


plant,  in  which  lead  concentrates  and 
lead  sulphide  ores  are  sintered  previous 
to  smelting  in  the  lead  blast  furnaces. 
Equipment  includes  three  32-ft.  by 
42-in.  Dwight-Lloyd  sintering  ma¬ 
chines,  on  which  the  initial  roast  is 
given,  and  a  64-ft.  by  60-in.  machine 
for  the  final  roast.  These  machines  are 
oil-  and  air-fired,  with  Rickard  muffles. 

The  concentrates,  the  ore,  and  the 
lime  rock  used  as  a  diluent,  compos¬ 
ing  the  sinter  beds,  go  first  to  disinte¬ 
grating  rolls  to  break  up  any  lumps  of 
concentrate.  The  lime  rock  is  minus 
^  in.  in  size.  This  material  forms  the 
feed  that  goes  to  a  hopper  tank  ahead 
of  each  sintering  machine.  Each  tank 
feeds  onto  a  Murray  disk  table,  where 
sufficient  water  is  added  to  bring  the 
moisture  in  the  sinter  charge  up  to 
about  6  per  cent.  This  is  worked  into 
the  charge  on  the  Murray  table  by  six 
agricultural  disks,  which  feed  the 
charge  off  into  a  chute,  from  which  it 
impinges  against  a  striking  plate,  which 
functions  to  put  the  coarsest  material 
on  the  bottom  of  the  pallet  and  the 
finest,  which  also  carries  the  most 
moisture,  at  the  top.  A  3i-in.  bed  is 
maintained  on  the  pallets  of  each  of 
three  pre-roast  (or  “first  roast”  or 
“first-over”)  machines. 

The  pre-roasted  sinter  from  the 
three  machines  drops  into  a  pan  con¬ 
veyor,  which  delivers  it  to  a  set  of 
disintegrating  rolls,  and  thence  to 
manganese-steel  rolls,  which  crush  it 
to  minus  3  mesh.  'This  now  goes  to 
a  set  of  two  hopper  tanks  ahead  of  the 
second-roast  or  final  machine,  which 
feed  each  to  a  Murray  disk,  where 
water  is  added  as  before  and  worked 
in  with  agricultural  disks.  Dropping 
from  the  Murray  disk,  the  feed  falls 
onto  a  short  horizontal  belt  conveyor 
on  which  deflector  blades  function  to 
cause  it  to  fall  uniformly  distributed 
down  the  chute  to  the  striking  plate 
and  thence  to  the  pallets  to  form  the 
bed,  which  on  this  machine  is  kept  at  a 
thickness  of  8  to  10  in. 

Double-roasted  sinter  discharges  onto 
a  grizzly  having  ^-in.  spaces.  The 
oversize  goes  to  the  unloading  bridge, 
where  it  is  dumped  into  stockpiles  for 
charging  into  furnaces.  Undersize  is 
crushed  and  mixed  with  raw  bed  feed 
for  the  pre-roast  sintering  machines. 
These  fines  sometimes  run  high  in  sul¬ 
phur  through  having  received  an  in¬ 
sufficient  roast,  due  to  having  been 
lodged  in  spaces  between  the  pallet 
bars.  Thus  they  receive  a  third  roast. 

The  success  of  the  double  roasting 
lies  in  obtaining  a  thoroughly  roasted 
first-over  product.  That  is  to  say,  in 
thoroughly  roasting  the  ores  and  con¬ 
centrates  before  they  lose  their  identity 
as  a  metallurgical  product. 

Beds  for  the  lead  furnaces  consist 
respectively  of  coke,  scrap  iron,  leady 
siliceous  ores,  limy  ore,  sinter,  and  so- 
called  burra  slag.  The  furnace  charge 
is  made  up  in  hoppers,  one  for  each 
furnace,  to  correspond  to  the  smelting 
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condition  of  the  furnace  top.  The  charge 
drops  into  a  charge  car  of  similar  length 
beneath  it  and  so  is  transferred  to  the 
furnace  to  be  charged. 

Each  of  the  furnaces  is  17  ft.  long 
by  4  ft.  wide.  The  smelting  column  is 
about  26  ft.  high.  All  of  the  furnaces 
have  thimble  tops,  the  thimble  fur¬ 
nishing  a  duct  that  takes  the  gas  away 
easily,  and  gives  what  is  locally 
thought  to  be  a  proper  distribution  of 
the  charge,  with  the  coarser  material 
in  the  center  and  the  fines  along  the 
jacket.  The  sides  of  the  thimble  are 
about  8  ft.  long. 

Furnaces  are  tapped  every  twenty 
minutes,  lead  and  slag  coming  out  to¬ 
gether  into  the  first  settler,  the  slag 
from  this  passing  successively  into  two 
smaller  settlers  known  as  hurras.  An 
effort  is  made  to  keep  the  slag  under 
1  per  cent  lead.  The  lead  level  in  the 
first  settler  is  not  allowed  to  exceed 
12  in.,  to  avoid  runaways  and  to  insure 
better  metallurgy.  Use  of  lead  wells 
has  been  abandoned  for  about  five  years 
because  the  circulation  of  the  drossy 
lead  caused  them  to  freeze.  No  matte 
is  made  in  the  lead  furnaces. 

These  two  furnaces  are  handling 
18,000  tons  of  ore  and  flux  per  month, 
compared  with  12,000  tons  only  three 
years  ago.  In  charging,  the  furnace  is 
filled  up  to  the  rail.  This  increase  is 
due  in  part  to  improved  metallurgy 
(double  roasting),  in  part  to  the  effect 
of  the  depression  in  increasing  effi¬ 
ciency,  and  to  the  more  recent  heavy 
increase  in  shipments  received. 

Lead  tapped  from  the  first  settler  is 
delivered  to  50-ton  kettles,  of  which 
there  are  four,  for  drossing,  sampling, 
and  molding.  In  drossing,  the  dross  is 
kept  wet  enough  to  avoid  dusting. 
Sampling  is  done  at  the  same  tempera¬ 
ture  as  is  the  casting,  avoiding  all 
possibility  of  segregating.  Two  hun¬ 
dred  small  buttons  are  taken  in  twenty 
minutes  while  the  lead  is  continuously 
agitated.  Molding  is  done  by  hand,  in¬ 
suring  cleaner  bars.  Two  hours  are 
required  to  mold  a  kettle  of  39  tons, 
with  a  crew  of  nine.  Two  to  three 
tons  of  lead  are  left  in  the  bottom  to 
furnish  suction  for  the  pump.  The 
bars  weigh  114  lb.,  or  52  kg.  The  lead 
is  shipped  to  the  refinery  at  Monterrey 
in  railroad  cars  having  a  maximum  ca¬ 
pacity  of  41  tons.  An  effort  is  made  to 
ship  the  cleanest  possible  bullion  to  the 
refinery. 

A  new  stack  has  just  been  built  by 
Alphons  Custodis  Company,  to  replace 
the  present  one.  Completed  it  is  520 
ft.  above  the  foundation  (490  ft.  at  the 
time  of  my  visit).  It  is  of  concrete 
and  is  44  ft.  inside  diameter  at  the 
bottom,  and  30  ft.  inside  at  the  top. 
Walls  are  44  in.  thick  at  the  bottom 
and  7^  in.  at  the  top.  On  being 
finished,  it  was  given  three  coats  of 
silicate  of  soda  and  three  coats  of  as¬ 
phalt  paint  for  200  ft.  down  from  the 
top.  Inside  it  received  three  coats  of 
each  for  the  entire  height. 


Extensive  Operations 
In  Zacatecas 
Center  at  Fresnillo 


Both  cyanidatlon  and  flotation  used  in  treating  the 
oxidized  ores  and  sulphides  received  from  many  sources 


at  Fresnillo,  850  in  the  Zacatecas  unit, 
600  at  Plateros,  250  at  El  Conjuro,  and 
40  at  Nieves. 

In  and  under  Proano  Hill,  which 
rises  gently  to  a  height  of  over  300  ft. 
above  the  plain  at  Fresnillo,  silver  min¬ 
ing  has  been  going  on  at  varying  rates 
for  centuries,  if  we  overlook  the  inter¬ 
ruptions,  the  deposits  having  been  found 
in  1570  by  the  early  Spaniards.  As 
time  progressed  and  depth  was  gained, 
the  resultant  problems  became  too  much 
for  the  numerous  small  operators,  and 
in  1835  the  properties,  after  having 
been  consolidated,  passed  into  the  hands 
of  an  English  company,  which  by  in¬ 
stalling  Cornish  pumps  and  improving 
the  extraction  process  was  able  to  work 
successfully  for  several  decades  more. 


ONE  of  the  notable  mining  enter¬ 
prises  of  Mexico  is  that  of  the 
Fresnillo  Company  in  southern 
Zacatecas,  The  center  of  its  operations 
is  at  Fresnillo,  about  5  miles  east  of 
the  main  line  of  the  railroad,  where  its 
mills,  principal  mine,  shops,  and  offices 
are  located.  In  addition,  the  company 
has  numerous  development  and  explora¬ 
tory  projects  on  foot  in  various  places, 
including  the  district  centering  in  the 
city  of  Zacatecas,  35  miles  south;  the 
Plateros  area,  only  6  miles  from  Fres¬ 
nillo;  El  Conjuro,  96  miles  northwest; 
and  the  Nieves  district,  90  miles  to  the 
north.  In  the  last  30  months  it  has 
spent  $450,000  on  new  construction  and 
equipment.  Its  employees  number  ap¬ 
proximately  4,500,  of  which  2,700  are 


STEEL  HEADFRAME 

of  the  General  shaft,  1,475  ft.  deep  and  one  of  the  two  working  shafts  on 
the  property  that  are  sunk  from  the  surface.  A  third  and  interior  shaft 
reaches  from  the  1,395-ft.  ievel  to  the  2,280  levei.  Aii  men  are  iowered  in 
the  General  shaft,  which  is  equipped  with  an  aluminum  cage 
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The  Fresnillo  Mining  Company  entered 
the  picture  in  1903,  and  after  sixteen 
years  of  operation,  interrupted  by  the 
Revolution,  leased  its  property  to  the 
Mexican  Corporation,  which  today 
works  it  through  a  subsidiary,  the  Fres¬ 
nillo  Company,  Offices,  power  plant, 
and  the  residence  of  T.  C,  Baker,  the 
general  manager,  as  well  as  other  struc¬ 
tures,  occupy  the  ground  within  the 
high  adobe  walls  of  the  Hacienda 
Proano,  1,150  ft.  square,  built  by  the 
first  English  predecessor  almost  a  cen¬ 
tury  ago  for  the  conduct  of  the  patio 
process.  The  old  buildings  are  still  in 
service.  Still  to  be  seen  are  two  of 
the  high  brick  towers  that  housed  the 
Cornish  engines  once  used  to  drive 
the  arrastres  that  ground  the  ore. 
Parts  of  these  engines  project  from  the 
apertures  of  the  towers,  one  of  which 
stands  almost  over  the  manager’s  home 
and  the  other  a  short  distance  away. 

Between  the  Hacienda  and  the  mills 
and  mine  plant  at  Proano  Hill  is  a  large 
square  building  of  adobe  construction 
and  built  around  the  usual  patio.  Pre¬ 
tentious  columns  adorn  its  front,  lend¬ 
ing  appropriate  dignity  to  the  structure, 
which  once  housed  a  School  of  Mines, 
said  locally  to  have  been  the  earliest  in 
the  Western  Hemisphere.  Today  it 
needs  repair  and  serves  as  barracks  for 
the  soldiers  quartered  in  the  neighbor¬ 
hood. 

Several  orebodies,  intimately  related 
to  one  another  and  occupying  an  ex¬ 
tensive  and  highly  fractured  zone,  have 
been  exploited  through  the  workings  of 
the  Proano  mine.  The  metals  carried 
include  silver,  gold,  lead,  and  zinc,  to¬ 
gether  with  a  little  copper.  Both  oxide 
and  sulphide  ores  occur,  the  latter  in 
two  classes:  “heavy”  and  “light,”  so- 
called,  the  light  sulphides  containing  a 
much  smaller  quantity  of  the  sulphide 
minerals.  A  large  tonnage  has  been 
mined  by  surface  glory-holing  where 
conditions  have  favored  this  method. 
The  cut  makes  a  decided  cleft  in  the  sky 
line  that  is  visible  a  long  distance  from 
the  mine.  Elsewhere,  top-slicing,  cav¬ 
ing,  and  open  stopes  have  been  used. 


ORE  FROM  THE  SHAFT  BINS 


iK  delivered  to  the  erufthing  plant  at  this 
point  in  trainH  of  five  275-cu.ft.  cars,  by 
an  8-ton  trolley  locomotJve.  At  the  left  is 
J.  H.  Ashley,  assistant  mine  superin¬ 
tendent 


THIS  NORBLO 
DUST  COLLECTING  PLANT 

serves  the  crushing  plant  of  the 
Fresnillo  mill 

• 

PART  OF  THE  GLORY  HOLE 

of  tlie  Fresnillo  mine,  on  Proano  Hill, 
as  seen  from  the  point  nearest  the  Gen¬ 
eral  shaft.  This  large,  irregular  excava¬ 
tion  is  about  2,300  ft.  long  and  6.50  ft. 
wide  at  the  widest  point.  Its  maximum 
depth  is  385  ft.  From  it  has  come  8,300,- 
000  tons  of  ore  and  I  ,.500,000  tons  of  waste 


The  mine  is  served  by  the  steel-timbered 
General  shaft  and  the  Saraos  shaft,  1,475 
ft.  and  1,925  ft.  respectively.  The  lower 
levels  are  served  by  an  interior  shaft, 
800  ft.  away  and  likewise  timbered  with 
steel  sets,  which  shaft  bottoms  65  ft.  below 
the  2,280-ft.  level,  that  is  just  now  being 
opened.  Haulage  is  electrified,  both 
storage-battery  and  trolley  locomotives 
being  used,  with  3-ton  gable-bottom  cars. 
Ventilation  is  partly  mechanized  with  an 
80,000-cu.ft.  fan  and  by  the  installation  of 
automatic  doors. 

Pumping  practice  offers  much  of  in¬ 
terest,  even  though  the  water  flow 
amounts  to  only  560  g.p.m.  All  this, 
including  the  practice  in  mining  sul¬ 
phide  ore  and  the  equipment  provided 
underground  and  on  the  surface,  is  to 
be  described  in  detail  in  these  pages  by 
J.  H.  Ashley,  assistant  superintendent, 
in  an  early  issue.  Enough  here  to  say 
that  the  bulk  of  the  tonnage  milled  at 
Fresnillo  comes  from  the  Proano  mine. 
Nevertheless,  the  additional  tonnage  re¬ 
ceived  from  the  other  districts  previ¬ 
ously  named  is  by  no  means  small.  Dan 
Johnson  is  general  mine  superintendent 
at  Fresnillo  and  Plateros. 

In  the  various  properties  of  the 
Plateros  district  oxide  ores  are  being 
worked.  It  is  sulphides,  however,  that 
are  sought,  and  in  some  places  they 
have  been  found.  Ore  possibilities  at 
depth  are  considered  favorable.  Three 
properties,  the  Santa  Rosa,  Cata  de 
Plata,  and  San  Antonio,  produced 
106,452  tons  of  oxide  ores  in  the  year 
ended  June  30  last,  and  2,314  tons  of 
“light”  sulphides.  The  former  product 
averaged  0.43  dwt.  of  gold  and  6.31  oz. 
of  silver. 

At  the  Santa  Rosa,  offices  and  living 
quarters  have  been  provided,  two  levels 
have  been  opened,  the  deeper  at  about 
400  ft.,  and  400  tons  is  being  hoisted 
daily.  This  is  done  in  1-ton  cars  raised 
on  two-deck  cages.  The  cage  landing 
is  carried  high  above  the  surrounding 
ground,  with  bins  beneath  that  dis¬ 
charge  through  Chinaman  chutes  into 
cars  below.  This  provides  room  for 
waste  disposal  as  well  as  headroom 
for  a  recently  purchased  Baldwin- 
VVhitcomb  30- ton  internal-combustion 
locomotive  that  hauls  the  ore  in  10-ton 
cars  to  the  mill  bins  at  Fresnillo.  The 
engine  has  a  special  vaporizer  for  burn¬ 
ing  diesel  oil.  The  6-mile  30-in.-gage 
road  has  a  maximum  grade  of  2  pei 
cent.  Haulage  cost  per  ton-mile  is 
estimated  at  less  than  Ic.  United  States 
currency. 

Of  the  other  two  properties,  the  San 
Antonio  is  provided  with  a  plant  that 
is  adequate  for  the  development  planned. 
Beyond  these  three  mines,  another  vein, 
the  San  Francisco,  is  beginning  to  be 
developed. 

At  El  Conjuro  the  water  has  been 
lowered  and  considerable  development 
work  accomplished,  and  in  the  Nieves 
district  the  company,  through  the  Cia. 
Nacional  Minera,  controls  over  500 
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CYANIDE  PLANT  AND  CONCENTRATOR 

of  the  Fresnillo  Company  on  the  slope  of  Proafio  Hill.  At  the  left  is  the  General 
shaft  of  the  Fresnlllo  mine  and  to  the  rigrht  of  it  part  of  the  huge  glory  hole  of 
the  latter.  At  the  right  of  the  panorama  is  the  tailings  dump  and  beyond  it,  in 
the  distance,  the  company’s  power  plant  and  other  buildings  that  stand  within  the 
adobe  wall  of  the  Hacienda  Proafio.  The  low,  square  structure  to  the  left  of  this 
formerly  housed  a  School  of  Mines.  Still  further  away  can  be  seen  the  houses 

of  the  town 


acres  containing  the  Concordia,  San 
Gregorio,  El  Rosario,  and  Santa  Rita 
groups — all  silver  properties  that  were 
productive  25  to  30  years  ago.  G. 
Chester  Matler  is  superintendent  at 
El  Conjuro,  and  M.  H.  Golliam  is  in 
charge  of  unwatering  at  Nieves. 

In  the  Zacatecas  district  the  com¬ 
pany’s  quest  for  new  producers  is  well 
evidenced.  Operations  of  this  unit,  in 
an  area  about  6  miles  square,  are  di¬ 
rected  by  Reed  E.  Roberts,  resident 
superintendent,  whose  offices  and  home 
are  but  a  short  way  from  the  railroad 
station  of  the  town.  The  activities  con¬ 
sist  of  the  reopening  of  old  mines  and 
the  working  of  old  dumps  for  ore  to 
help  pay  expenses.  Considerable  dia¬ 
mond  drilling  has  been  done.  Actual 
investment  in  the  district  is  small,  inas¬ 
much  as  relatively  little  has  been  spent 
on  equipment  and  the  properties  are 
held  under  twenty-year  lease.  Never¬ 
theless,  some  600  men  are  on  the  com¬ 
pany’s  payroll. 

There  are  approximately  35  proper¬ 
ties  in  this  district  which  the  company 
is  either  working  or  intends  to  reopen. 
Here  also  the  search  is  for  sulphides, 
the  large  production  of  the  past  having 
come  from  oxides.  The  Nevada  is  the 
first  so  far  in  which  the  sulphides  have 
been  found.  It  has  a  300-ft.  shaft  and 
1,000  ft.  of  development  on  the  vein. 


In  general,  in  the  mines  where  work 
is  under  way,  drilling  is  done  by  hand 
in  sloping  and  by  machine  in  the  devel¬ 
opment  headings.  Considerable  water 
has  to  be  handled,  about  200  hp.  being 
continuously  required.  The  rainfall  has 
probably  increased  this  difficulty  in  the 
last  year,  having  been  exceptionally 
heavy  for  the  region.  To  insure  a 
supply  of  electric  power  for  pumping 
and  other  purposes,  two  250-hp.  diesel 
engines  driving  generators  were  in¬ 
stalled  in  Zacatecas.  In  working  the 
dumps,  the  material  is  screened  and 
the  oversize  sorted.  Values  recovered 
are  mainly  in  the  undersize. 

All  ores  or  other  materials  that  are 
either  derived  from  the  properties  of 


LA  BUFA 

interposes  itself  between  this  portion 
of  Zacatecas  and  the  main  part  of 
the  town  seen  in  the  cut  opposite. 
Here  two  oid  churches  are  the  princi¬ 
pal  landmarks,  as  in  so  many  other 
communities  of  the  Republic 


the  Fresnillo  Company  or  are  received 
by  it  on  a  custom  basis  are  milled  at 
Fresnillo,  The  treatment,  after  what¬ 
ever  crushing  and  grinding  may  be 
required,  consists  of  selective  flotation 
for  the  sulphide  ores,  heavy  and  light, 
and  cyanidation  for  the  rest.  Separate 
plants  serve  these  needs,  the  two  of 
them  being  served  by  a  common  crush¬ 
ing  unit.  The  selective  flotation  plant 
is  treating  daily  775  tons  of  heavy  sul¬ 
phides  and  325  tons  of  light  sulphides, 
producing  lead,  copper,  zinc,  and  iron 
concentrates.  The  cyanide  plant  is 
handling  daily  2,450  tons  of  materials, 
including  oxide  ores  from  the  Proano 
mine,  at  Fresnillo,  and  from  other  mines 
and  dumps  owned  or  leased  in  outside 
districts,  and  also  custom  ores  from  the 
latter  districts  and  old  tailings  from 
Fresnillo.  The  product  of  this  plant 
is  dore  bullion,  which  is  shipped  to  the 
Penoles  refinery  at  Monterrey. 

Fresnillo  milling  and  metallurgy  have 
been  described  in  two  papers,  by  W.  E, 
Crawford  and  W.  A,  Binsacca,  respec- 
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lively,  which  were  published  in  Vol.  112 
of  the  Transactions  of  the  A.I.M.E.  in 
1934.  Mr.  Crawford,  who  is  mill  super¬ 
intendent,  described  the  crushing  and 
the  cyanidation,  and  Mr.  Binsacca,  who 
is  metallurgical  superintendent,  the 
selective  flotation.  In  the  short  space 
of  time  elapsed,  some  changes,  prin¬ 
cipally  in  the  crushing  plant,  have 
already  been  made.  The  changes  in 
the  crushing  plant  have  been  dictated 
by  two  reasons :  to  obtain  additional 
milling  capacity  through  more  finely 
crushed  product,  and  to  provide  ade¬ 
quate  ways  and  means  for  removing 
fines  ahead  of  crushers  in  order  to 
lessen  the  difficulties  experienced  with 
wet  ore  during  the  rainy  season. 

As  described  in  the  paper  referred  to, 
the  crushing  was  at  that  time  done  in 
a  McCully  crusher  followed  by  grizzlies 
and  two  Symons  horizontal  disk  ma¬ 
chines,  the  Symons  discharge  plus  the 
grizzly  undersize  going  to  two  Symons 
vertical  disk  crushers,  followed  by 
vibrating  screens.  The  product  went 
to  mill  storage.  As  now  changed,  how¬ 
ever,  two  S^-ft.  Symons  Short  Head 
crushers  have  been  substituted  for  the 
vertical  disk  machines.  The  ore  is  now 
being  screened  ahead  of  the  gyratory 
and  the  products  of  screens  and  gyratory 
are  combined  and  screened  on  No.  600 
Niagara  scalping  screens  ahead  of  the 


horizontal  disk  machines.  The  product 
of  the  latter  is  combined  with  the  screen 
undersize  and  sent  to  the  screening 
house,  where  there  are  now  three 
No.  300  Niagara  screens,  which  screen 
through  f  in.  The  oversize  goes  to  the 
S^-ft.  Symons  Short  Heads.  Discharge 
of  the  latter  is  short-circuited  back  to 
the  screen  house.  The  screen  undersize 
goes  to  the  mill  bins.  It  is  too  early  to 
say  what  results  will  be  obtained  from 
the  changes  made. 

For  cyanidation,  the  ore  was  formerly 
and  still  is  ground  in  two  units  of  two 
Marcy  rod  mills  each  and  one  unit  of 
two  Hardinge  mills.  These  primary 
units  are  followed  by  three  Traylor  ball 
mills.  The  products  from  each  Marcy 
mill  unit  and  one  Traylor  go  to  a  bowl 
classifier,  the  overflow  of  which  goes 
back  to  the  Traylor  mill.  The  dis¬ 
charges  of  the  two  Hardinge  mills  and 
a  Traylor  mill  were  formerly  treated 
in  like  manner,  but  now  an  8-ft.  Dorr 
FX  classifier  has  been  placed  in  closed 
circuit  with  the  Hardinge  mill.  All  ore 


PART  OF  ZACATECAS 

seen  from  a  distance.  At  the  left,  L.a  Bnfa 
with  its  chnrch  and  observatory  over¬ 
hangs  the  town 


is  now  treated  in  the  slime  plant,  the 
sand  plant  being  temporarily  shut  down. 

Cyaniding  remains  as  described  by 
Mr.  Crawford.  The  ore,  after  being 
ground  to  58  per  cent  minus  200  mesh, 
is  agitated  with  0.125  per  cent  cyanide 
solution  for  53  hours  and  filtered  in  a 
Butters  plant,  the  solution  passing  to 
Merrill-Crowe  precipitation.  The  bul¬ 
lion  made  runs  850  to  920  oz.  silver 
per  bar  and  4  to  6  oz.  gold.  Cyanide  is 
recovered  by  treating  the  barren  solu¬ 
tion  with  SO,,  the  resulting  HCN  being 
absorbed  in  the  alkaline  mill  solution. 
Here  at  Fresnillo,  according  to  Mr. 
Crawford,  was  the  first  commercial  in¬ 
stallation  of  this  process.  Likewise, 
here  also  is  the  plant  that  was  installed 
for  treating  silver  ores  containing 
manganese,  which  occurs  in  varying 
amounts  in  the  Fresnillo  ore.  The 
process  consists  roughly  in  dissolving 
the  manganese  with  sulphurous  acid, 
precipitating  it  with  lime  emulsion  and 
leaving  the  precipitate  in  the  pulp,  and 
then  aerating  and  cyaniding. 

In  the  sulphide  plant,  the  heavy  sul¬ 
phide  unit  is  practically  the  same  as 
when  described  by  Mr.  Binsacca.  After 
grinding  in  two  parallel  open-circuit 
Marcy  rod  mills,  one  discharging  to  a 
bowl  classifier  and  the  other  to  a  duplex 
rake  classifier,  both  of  which  deliver 
their  sands  to  a  Traylor  ball  mill. 
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which,  in  turn,  discharges  only  to  the 
bowl,  the  overflow  of  each  classifier  is 
thickened  and  floated  in  M-S  machines, 
the  lead,  copper,  zinc,  and  iron  con¬ 
centrates  being  separated  selectively. 

A  process  has  been  developed  for 
treating  the  light  sulphide  ores,  which 
could  not  be  handled  in  the  heavy  sul¬ 
phide  plant.  They  now  go  to  an  in¬ 
dividual  bin,  which  feeds  by  belt  to  a 
6^xl4;J^-ft.  Marcy  rod  mill,  converted 
for  using  balls.  This  is  followed  by 
two  4xl2i-ft.  Krupp  ball  mills  in  closed 
circuit  with  a  63^6-ft.  Dorr  duplex 
classifier,  the  overflow  of  which  goes  to 
six  M-S  rougher  cells  followed  by  two 
M-S  cells  as  cleaners.  Here  the  floatable 
gold  and  silver  ore  are  recovered  in  a 
leady-pyrite  concentrate,  which  is  subse¬ 
quently  mixed  with  the  lead  concentrate 
from  the  heavy  sulphide  unit.  The  tail¬ 
ings  from  the  roughers  are  thickened, 
dewatered,  and  cyanided  as  is  done  with 
the  oxide  ore.  In  contrast,  the  tailings 
from  the  heavy  sulphide  plant  cannot 
be  cyanided,  lest  they  introduce  such 
impurities  as  arsenic  and  antimony  into 
the  circuit. 

Tonnage  handled  in  the  mills  in  the 
year  ended  June  30  last  was  as  follows : 
Cyanided,  627,395  tons,  averaging  0.84 
dwt.  gold  and  6.89  oz.  silver,  plus  95,537 
tons  of  (Santa  Ana)  tailings  averaging 
0.31  dwt.  gold  and  3.77  oz.  silver,  the 
combined  recovery  being  73.9  per  cent. 
In  the  sulphide  plant,  310,255  tons  of 
sulphides  was  treated,  averaging  0.43 
dwt.  gold,  9.96  oz.  silver,  6.14  per  cent 
lead,  6.56  per  cent  zinc,  and  0.68  per 
cent  copper. 

Average  operating  costs  for  the  same 
year  before  depreciation,  amortization 
and  setting  aside  reserves  for  the  Mexi¬ 
can  income  tax  were:  $2.21  per  ton  for 
Fresnillo  oxide  ores;  $5.22  for  sulphide 
ores.  Total,  $3.97  per  ton. 

Not  least  among  the  departments  at 
Fresnillo  is  the  7,000-kv/.  steam-driven 
turbogenerator  power  plant,  which 
stands  within  the  Hacienda  walls.  It 
contains  one  7,000-kw.  Westinghouse 
turbogenerator  and,  as  a  standby,  three 
2,000-kw.  units.  Steam  is  supplied  by 
six  520-hp.  Stirling  oil-burning  boilers, 
working  at  200-lb.  pressure  at  575  deg. 
F.  total  heat.  Five  of  these  are  kept  in 
service. 

Constantly  growing  demand  for 
power,  due  in  part  to  the  expansion  of 
operations  at  Plateros,  caused  steps  to 
be  taken  to  meet  the  need.  In  1933  the 
maximum  load  was  4,800  kw.  and  since 
then  it  has  risen  gradually.  The  plant, 
though  designed  for  6,000  kw.,  has  been 
handling  7,000  kw.,  thanks  to  installing 
a  new  nozzle  and  stationary  blading  in 
the  big  turbo  and  increasing  the  cooling 
capacity.  In  recent  months,  with  the 
increasing  requirements  for  compressed 
air,  the  existing  compressor  capacity 
has  proved  inadequate,  consisting  as  it 
does  of  eight  electric-driven  Sullivan 
angle-compound  units,  of  capacities 
ranging  from  450  to  2,000  cu.ft.  per 


minute  and  totaling  8,000  cu.ft.,  and  a 
3,000-cu.ft.  steam-driven  Bury  com¬ 
pressor. 

To  meet  the  situation  the  company  is 
now  installing  a  Brown  Boveri  cen¬ 
trifugal  turbine  compressor  of  14,400- 
cu.ft.  capacity  at  95-lb.  per  square  inch 
air  pressure.  This  is  the  first  installa¬ 
tion  of  its  kind  in  the  Western  Hemi¬ 
sphere.  It  will  reduce  the  electric  load 
1,200  kw.,  but  lower  the  steam  load  only 
by  9,000  11).  of  steam  per  hour,  figuring 
14  lb.  of  steam  per  kilowatt-hour.  The 
change  will  net  a  gain  of  600  kw. 

• 

Carnegie  Bote 
Reopens  Its  Mine 
Near  Zacatecas 


Two  or  three  miles  outside  of  the  city 
of  Zacatecas  is  the  mine  and  mill  of 
the  Carnegie  Bote  Mining  Company,  the 
largest  individual  operation  in  the  dis¬ 
trict.  G.  S.  McKay  is  general  manager. 
With  a  force  of  about  700  men  he  is 
mining  and  cyaniding  350  tons  of  gold- 
silver  ore,  and,  it  should  be  added,  do¬ 
ing  some  construction  work.  This  prop¬ 
erty  was  idle  from  March,  1929,  until 
Aug.  1  last  year.  Previous  to  the  shut¬ 
down  the  mine  had  been  running  with 
the  Veta  Grande,  both  companies  being 
controlled  by  the  Carnegie  Metals  Com¬ 
pany,  of  Pittsburgh,  Pa.  Power  supply 
was  insufficient  for  the  two,  so  the  Bote 
was  shut  down.  The  mine  now  has  its 
own  power  plant  of  1,700-kw.  capacity, 
the  three  generators  being  driven  by 
Nordberg  diesels,  of  2,750  combined 
horsepower.  O.  D.  Niedermeyer  is  gen¬ 
eral  superintendent,  Jose  A.  Icazbalceta 
mine  superintendent,  and  E.  M.  Kraen- 
ner  mill  superintendent. 

Un watering  was  begun  in  February, 
1935,  with  an  air  lift.  A  Pomona  pump 
was  subsequently  installed.  At  the  time 
of  my  visit  the  eighth  level  had  just 
been  freed  of  water  and  the  seventh 
level  was  being  worked.  The  old  work¬ 
ings  extend  to  the  ninth  level.  The 
main  shaft  was  sunk  to  the  thirteenth 
level. 

The  ore  occurs  in  quartz  veins,  in 
schist — a  metamorphosed  shale.  Grade 
is  variable,  necessitating  much  sam¬ 
pling.  Two  shafts,  800  ft.  apart,  are 
on  the  property,  the  San  Fernando, 
reaching  to  the  fifth  level,  and  the  San 
Bertolo,  which  goes  to  1,500  ft.  The 
former  takes  ore  from  the  first  and  third 
levels,  and  the  latter  from  all  the  others. 
Exploration  is  done  by  drifting.  Old 
pillars  are  numerous,  and  as  much  as 
safety  will  permit  is  taken  from  them. 
In  sloping,  shrinkage  is  used  wherever 
possible,  and  invariably  in  new  stopes. 
Underground  work  is  being  done  in 


scattered  places  over  a  3,000-ft.  stretch. 
Timbering  is  seldom  required.  Through¬ 
out  the  mine,  hand  labor  is  used  ex¬ 
tensively,  but  the  amount  is  gradually 
being  lessened.  Machine  drills  had 
never  previously  been  used,  save  for 
one  or  two  in  a  drift.  A  Chicago- 
Pneumatic  compressor  has  been  in¬ 
stalled,  and  the  hand  drilling  is  now 
limited  to  ten  pairs  of  men,  each  man 
single- jacking  and  those  of  each  pair 
taking  turns.  The  compressor  is  han¬ 
dling  fifteen  drills  and  can  take  still 
more.  In  selecting  drills  the  company 
is  standardizing  on  Ingersoll-Rand  wet 
stopers  and  wet  Jackhamers  and  Gard- 
ner-Denver  wet  drifters. 

Mucking  is  done  by  hand  into  :J-ton 
cars.  The  longest  tramming  distance 
is  about  1,700  ft.  The  management  ex¬ 
pects  to  put  in  ore  passes  down  to  the 
seventh  level  and  to  install  a  pocket 
there;  also  to  motorize  one  or  two 
levels.  Ore  is  being  hoisted  in  a  1-ton 
skip  in  the  San  Bertolo  shaft  and  in  a 
|-ton  bucket  at  the  San  Fernando.  Old 
double-drum  hoists,  electrified,  are  being 
used. 

In  the  mill,  the  mine  ore  is  crushed 
in  an  Allis-Chalmers  gyratory  set  to 
2  in.,  followed  by  a  Symons  cone  crusher 
set  to  minus  ^  in.  Grinding  is  done  in 
two  8x5-ft.  Allis-Chalmers  ball  mills 
each  in  closed  circuit  with  a  drag,  and 
one  8  ft.  X  48-in.  Hardinge  mill  in  closed 
circuit  with  a  duplex  drag.  The  pulp 
next  goes  to  three  simplex  Dorr  classi¬ 
fiers,  the  rake  products  being  then  di¬ 
vided  on  eleven  tables,  where  a  con¬ 
centrate  is  made.  This  is  shipped  north 
to  the  Penoles  company’s  smelter  at 
Torreon. 

The  sands  go  to  a  row  of  large  square 
concrete  tanks  outside  the  mill,  where 
they  are  leached  by  continuous  percola¬ 
tion  with  overflow  solution  from  the 
thickeners.  A  screen  analysis  is  as  fol¬ 
lows  :  plus  20  mesh,  1  per  cent ;  plus 
60  mesh,  59 ;  plus  80  mesh,  20.5 ;  plus 
100  mesh,  5.5;  plus  120  mesh,  5;  plus 
150  mesh,  6;  plus  200  mesh,  0.12;  and 
minus  200  mesh,  1.88.  The  pulp  from 
the  ball  mills  is  about  40  per  cent  sand 
and  60  per  cent  slimes. 

The  slimes  are  cyanided  separately  in 
pachuca  agitators.  Treatment  time  is 
72  hours  and  the  solution  strength  0.12 
per  cent  KCN.  Aerobrand  cyanide  is 
used.  A  screen  analysis  of  the  slimes 
runs  as  follows :  plus  60  mesh,  1  per 
cent;  plus  80  mesh,  7;  plus  100  mesh, 
2.50;  plus  120  mesh,  5;  plus  150  mesh, 
23.50;  plus  200  mesh,  0.50;  and  minus 
200,  60.5.  The  slimes  are  filtered  in  a 
Butters  filter.  Merrill-Crowe  precipi¬ 
tation  is  employed  and  the  precipitates 
are  shipped  to  the  Penoles  plant  at 
Monterrey.  A  recovery  of  87  per  cent 
of  the  silver  is  made  and  78  per  cent  of 
the  gold.  The  final  tailings  run  25  to  35c. 
(United  States  currency). 

The  mill  is  running  on  three  shifts, 
with  a  force  of  120  men,  including  those 
who  are  at  present  engaged  in  construc¬ 
tion  work. 
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Cutting  Copper  Gaskets 
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boards 
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-  Cutout  the  inside  next 
I - Cut  out  the  outside  fast 


Enlarged 

End  I _ , 

of Cu+fer 1 

■t. 


This  point  sharp  to 
make  a  clean  cut 
and  no  burr 


Drill  Press 
boring  Bar 

KqUIPM£NT  FOR  CUTTING 
COPPKR  GASKETS 


Narrow,  thin  copper  gaskets,  such 
as  are  used  for  high-pressure  work 
in  fuel  pumps,  small  cylinder  heads,  or 
in  the  air  compressor  of  diesel  engines, 
become  too  hard  after  having  been  used 
once,  and  for  dependable  service  should 
not  be  re-used  unless  they  have  been 
annealed.  They  should  be  strung  on  a 
wire  and  held  in  a  flame  or  fire  for 
about  a  minute  so  that  they  will  be 
evenly  red,  and  then  either  dropped  into 
water  or  hung  up  to  cool  off ;  they  will 
then  be  soft  and  will  give  under  tighten¬ 
ing.  This  according  to  Charles  Labbe. 

Should  they  have  to  be  made  from 
sheet  copper,  they  can  be  cut  out  in  a 
drill  press  with  a  small  boring  bar.  A 
number  of  pieces  should  be  cut  with 
shears  and,  as  in  the  drilling  of  all  thin 
material,  should  then  be  clamped  to¬ 
gether  between  two  light  boards,  then 
drilled,  the  wood  being  cut  through. 
Thus  made,  they  will  stay  flat  and  even, 
without  any  large  burrs.  Moreover,  the 
operation  as  described  is  safer. 

In  drilling  them,  a  hole  of  the  size  of 
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FOR  CONVERTING 
FLOTATION  REAGENT 
DAT.4 

Milligrama  per  liter  or  parts 
per  million  to  pounds  per 
dry  tons  solids 


Pulp  Density 
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the  end  of  the  boring  bar  should  first 
be  bored  at  the  center.  The  gaskets 
'  should  then  be  cut  out  with  a  boring  bar 
having  a  radially  adjustable  cutter.  For 
neat  and  accurate  work  a  one-sided  cut¬ 
ter  should  be  used  for  the  inside  and 
one  reversely  ground  for  the  outside; 
the  inner  piece  is  cut  out  first. 

For  large  sizes  one  may  cut  square 
pieces  of  the  size  required  and  clamp 
them,  one  at  a  time,  on  a  block  of  wood 
in  the  lathe  chuck,  one  corner  of  the 
piece  resting  against  the  chuck’s  jaw. 
With  a  fine-pointed  tool  the  inside  piece 
is  cut  out  first,  after  which  the  outer  circle 
is  cut. 

Hollow  punches  are  used  for  small 
sizes,  but  in  this  case  the  outside  should 
be  cut  first,  so  that  the  punch  which  is 
to  cut  out  the  hole  from  the  outer  edges 
can  be  centered.  If  both  sides  of  a 
gasket  are  rubbed  with  a  little  pow¬ 
dered  graphite,  their  removal  is  easier. 
Vegetable  oils  have  been  found  to  help  in 
cutting  copper. 


This  Reagent  Conversion 
Chart  Easy  to  Use 


OLANT  metallurgists  and  testing  en- 
A  gineers  usually  report  the  quantity 
of  flotation  reagents  used  in  terms  of 
“pounds  of  reagent  per  ton  of  dry  solids 
in  the  pulp,”  writes  C.  E.  Heinz,  metal¬ 
lurgist,  of  Joplin,  Mo.  They  also  think 
of  the  pulp  density  in  terms  of  “per  cent 
dry  solids.”  Scientific  and  very  techni¬ 
cal  papers  more  often  report  reagent 
data  as  “milligram  per  liter  of  pulp  or 
parts  per  million,”  and  the  density  of 
the  pulp  as  “X  grams  solids  per  liter 
of  pulp.” 

To  simplify  laboratory  calculations  in 
flotation  test  work,  and  to  make  the 
terms  of  the  scientific  worker  more 
comprehensible  to  the  practical  mill 
workers,  a  simple  nomographic  chart 
has  been  prepared.  This  chart  has  been 
found  very  useful  in  the  office,  the  test¬ 
ing  laboratory  and  in  flotation  plant 
work,  and  has  often  assisted  very  much 
in  effecting  a  “meeting  of  the  minds”  of 
two  men  that  did  not  talk  the  “same 
language.” 

The  right-hand  scale  of  the  chart  is 
calibrated  on  the  right  side,  as  the 
specific  gravity  of  the  pulp  or  the 
weight  of  one  liter  of  pulp.  The  left- 
hand  side  of  this  scale  is  divided  to 
read  the  per  cent  dry  solids  at  these 
gravities,  when  the  specific  gravity  of 
the  solids  in  the  pulp  averages  2.70. 
Should  the  specific  gravity  of  the 
solids  in  the  pulp  be  greater  than  2.80 
or  less  than  2.60,  this  part  of  the  scale 
should  be  readjusted  to  the  specific 
gravity  of  the  solids  being  used. 

The  chart  is  easy  to  use.  A  straight 
line  passing  through  the  three  scales 
converts  the  terms,  by  direct  readings. 
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How  Abandoned  Mines  Look 
After  500  Years 


George  L.  Walker 

31,  Ashley  Road 
Epsom,  Surrey,  England 


Some  Views  From  Serbia 


Depressions — those  made  by 

the  caving  of  mines  last  worked 
four  or  five  centuries  ago — have 
led  and  are  still  leading  to  the  rediscovery 
of  vast  lead,  silver,  and  zinc  wealth  in 
Serbia,  Yugoslavia.  Whereas  archaeolo¬ 
gists  usually  search  for  mounds  and  pros¬ 
pectors  for  prominent  outcrops,  the  engi¬ 
neers  and  geologists  exploring  mining 
concessions  in  Serbia  keep  their  eyes 
peeled  for  upside-down  mounds,  and  for 
a  type  of  gully  which  tells  where  promi¬ 
nent  outcrops  once  existed. 

This  work  of  digging  up  mines  long 
dead  and  buried  and  resuscitating  them, 
began  in  Serbia  about  ten  years  ago,  and 
the  Santrg  Mine,  of  Trepca  Mines,  Ltd., 
the  first  to  be  exhumed,  has  since  made 
an  astonishing  record  of  production,  and 
of  dividend  payments,  too,  in  view  of  the 
low  metal  prices  which  have  prevailed. 
But  that  story  has  been  told  and  need  not 
be  repeated.  Important  ore  deposits  are 
now  being  developed  at  four  other  points 
in  the  same  district.  This  article  is  writ¬ 
ten  to  describe,  briefly,  and  to  show  by 
photographs,  the  appearance  of  mines 
in  a  humid,  mountainous  region  after  they 
have  been  abandoned  for  five  centuries 
or  longer. 

The  accompanying  photographs  show 
that  the  topography  which  necessarily  ex¬ 
isted  when  mining  was  in  progress  has 
been  completely  changed  by  the  erosive 
influences  of  the  long  subsequent  period. 
Waste  dumps  have  been  so  molded  into 


THE  SURFACE 
AT  MAZIC 


At  depth  here  Trepca 
Mines  reports  that  it 
las  so  far  opened  653 
square  meters  of  ore 
running:  8.9  per  cent 
lead,  4.9  per  cent 
zinc  and  6.4  oz.  sil¬ 
ver  per  ton 


NO.  2  VEIN 
AT  ZLETOVO 


The  worklngfs  here 
exposed  seem  to  have 
had  recent  attention. 
In  this  and  other  ad¬ 
jacent  veins,  Zietovo 
Mines,  L,td.,  has 
proved  neariy  a  mii- 
lion  tons  of  rieh 
lead-silver  ore 


MOUNT  SATORICA  DIGGINGS 


Thus  far  the  only  work  done  over  this 
extensively  pitted  section  has  heen  of  the 
“assessment”  variety.  The  area  is  in¬ 
cluded  in  a  concession  controlled  by 
Trepca  Mines,  Ltd. 


] 


the  general  contour  that  many  of  them 
seem  to  have  disappeared  entirely. 
Strangely,  the  dented  or  pitted  surfaces 
have  much  the  same  appearance  over 
large  ore  deposits  that  they  do  where 
smaller,  separated  bodies  were  mined, 
though  there  is  a  difference  which  the 
geologists  on  the  ground  have  now  come 
to  recognize.  For  instance,  a  big  deposit 
of  ore  is  being  developed  by  Kopaonik 
Mines,  Ltd.,  directly  under  the  scattered 
pitting  which  the  camera  shows  on  the 
northern  slope  of  Vojetin — only  a  multi¬ 
tude  of  dents  where  a  general  subsidence 
would  have  been  expected  to  occur.  As 
no  deep  work  has  yet  been  done  in  the 
Mount  Satorica  diggings,  a  Trepca  prop¬ 
erty,  one  can  look  at  the  photograph  and 
guess  what  will  be  found.  The  No.  2 
Vein  outcrop  of  Zletovo  Mines,  Ltd.,  ap¬ 
pears  to  have  been  tested  by  pick  and 
shovel  before  the  photograph  shown  was 
taken,  but  is  nevertheless  interesting,  as 
in  this  and  other  veins  948,070  tons  of 
11.5  per  cent  lead  and  1.7  per  cent  zinc  ore 
carrying  3.5  oz.  of  silver  per  ton  has  been 
fully  and  partly  developed,  and  the  com¬ 
pany  has  reached  the  stage  of  having  a 
treatment  plant  designed. 

Historical  records  show  that  the  dis¬ 
trict  being  discussed  was  the  important 
source  of  lead  and  silver  supply  of  the 
Romans  and  that  it  continued  productive 
throughout  the  Middle  Ages.  Novo 
Brdo  (where  Novo  Brdo  Mines,  Ltd.,  is 
now  reopening  the  old  mines  with  most 
encouraging  results)  was  the  center  from 
which  the  early  mining  activities  radiated, 
and  was  apparently  the  largest  producer 
of  silver.  The  ruins  of  a  great  castle 
erected  there  are  shown.  Soon  after  the 
Turks  surged  west  and  captured  the 
country,  in  the  fifteenth  century,  mining 
was  discontinued,  the  Turks  of  that  time 
having  no  ability  to  administer  mines, 
and  it  was  not  resumed  till  a  decade  ago. 

Though  Trepca  is  producing  at  the  rate 
of  about  56,000  tons  of  lead,  40,000  tons 
of  zinc  and  1,500,000  oz.  of  silver  annu¬ 
ally,  the  district’s  possibilities  are  only 
beginning  to  be  revealed.  On  the  con¬ 
cessions  held  by  this  company  and  by  the 
other  companies  mentioned  there  must  be 
well  on  toward  a  score  of  pitted  areas  yet 
to  be  investigated. 


VOIETIN’S  NORTHERN  SLOPE 

The  pits,  which  are  nameroas  at  the  top,  continae  all 
the  way  down  the  hillside.  Kopaonik  Mines,  I,td.,  Is 
developing  a  larre  body  of  sniphide  ore  below  the 
extensive  old  worklnfs  i 


NOVO  BRDO  CASTLE 

This  ruin  at  Novo  Brdo  was 
apparently  the  center  from 
which  the  mining  activities 
radiated  prior  to  500  years  ago 


I 


Protection  Against  Mine  Dust 


U-hold  when  standing  vertical  as  a  gate. 
When  used  on  the  surface  of  the  small 
plant  where  the  hoist  engineer  does  the 
top  work,  a  rope  can  be  extended  to  the 
engineer’s  reach  and  worked  like  the 
usual  bucket  self-dumper. 

Both  ends  of  the  rails  rest  on  the 
timbers,  the  spreaders  or  cross  members 
being  in  the  clear.  The  hinges  fastened 
on  them  have  the  center  of  the  pins 
coinciding  with  the  lower  corner  of  the 
rails.  The  screen  need  only  cover  the 
space  between  the  spreaders. 


Jaw  Crusher  Repair 

During  the  course  of  operations  at 
a  lead-silver  mine  in  Utah,  a  de¬ 
fective  flywheel  on  a  large  jaw  crusher 
recently  caused  considerable  trouble  and 
concern.  An  incipient  crack  developed 
on  the  inner  periphery  of  the  rim  be¬ 
tween  two  arms  of  the  wheel,  which 
finally  extended  through  the  entire  rim 
structure  and  rendered  the  crusher  un¬ 
safe  for  operation.  As  no  spare  unit 
was  available  at  the  crushing  plant,  and 
a  long  shutdown  was  out  of  the  ques¬ 
tion,  the  master  mechanic  was  asked  to 
investigate  whether  or  not  the  damaged 
flywheel  could  be  repaired  quickly  so  as 
to  make  possible  operation  of  the 
crusher  until  the  arrival  of  a  new  wheel. 
This  was  accomplished  in  the  simple 
manner  explained  in  the  accompanying 
sketch. 

As  will  be  seen,  the  repair  job  in¬ 
volved  the  preparation  of  two  lever-like 
steel  ties  with  circular  extensions  or 
eyes  on  one  side,  and  their  attachment 
to  the  sides  of  the  wheel  rim  proper. 
While  these  ties  were  being  forged,  ma¬ 
chined,  and  drilled,  a  mechanic  and 
helper  in  the  meantime  mounted  the 
flywheel  upon  the  table  of  the  large  drill 
press  in  the  machine  shop  and  proceeded 
to  drill  the  1-in.  hole  on  each  side  of 

»•■-/  "machined  bolt  ,  Crack 


DUST  MASK  developed  for  mine  nse  at  Ingrurtosu  mines,  in  Sardinia,  by 
Societe  Pertusola.  Lieft— Mask  assembled,  with  respirator  and  flexible  tube. 
Right — Mask  taken  apart  to  show  its  construction 


O  AFFORD  miners  protection  from 
dust,  the  mask  shown  in  the  accom¬ 
panying  illustrations  has  been  developed 
by  the  Societe  Pertusola  at  its  Ingurtosu 
mines,  in  Sardinia,  after  much  experi¬ 
mentation  and  trial  of  other  masks,  ac¬ 
cording  to  P.  Stefani.  It  is  used  at 
this  company’s  properties,  where  30  are 
in  service,  and  elsewhere  by  the 
Soci^e  Miniere  et  Metallurgique  de 
Penarroya.  The  filtering  medium  is 
woolen  cloth  such  as  is  used  in  smelter 
baghouses.  The  nature  of  the  device 
is  amply  shown  in  the  two  accompany¬ 
ing  illustrations. 

Three  rolls  of  woolen  cloth,  of  de¬ 
creasing  diameter,  are  supported  one  in¬ 
side  the  other  by  three  concentric 
frames.  The  whole  is  hermetically  en¬ 
closed  between  two  aluminum  disks  and 
protected  outside  by  a  wire  screen, 
having  the  shape  and  appearance  of  a 
cylindrical  lantern,  14  cm.  in  outside 
diameter  and  25  cm.  high.  To  the 
center  of  the  top  disk  is  attached  a 
flexible  tube  which  connects  at  its  op¬ 
posite  end  with  the  respirator  worn  by 


the  driller,  who  can  hang  the  filter 
either  at  his  waist  or  on  the  wall  of 
the  heading  or  stope.  The  respirator 
has  an  inhalation  and  exhalation  valve. 
The  filter  is  made  in  the  company’s 
laboratory  at  Ingurtosu,  the  respirators 
are  by  the  firm  of  Pirelli,  and  the  woolen 
cloth  (No.  CMM)  is  by  Fratelli  Testori, 
at  Novate  Milanese,  Italy. 

Principal  characteristics  of  the  mask 
are:  (1)  The  filter  surface  is  made  large 
enough  to  minimize  the  speed  of  the 
air  passing  through  the  filter  medium, 
thereby  reducing  the  resistance  to  in¬ 
halation  so  that  the  miner  does  not  be¬ 
come  fatigued  while  working;  (2)  an 
air  reserve  is  maintained  within  the 
filter;  (3)  the  filter  is  protected  against 
outside  agents  that  might  contaminate 
the  cloth  and  reduce  the  filter’s  effi¬ 
ciency.  The  mask  is  appreciated  by  the 
driller,  who  has  to  wear  it  for  eight 
hours. 

Masks  are  examined  daily.  Once  a 
week,  moreover,  each  one  is  tested  with 
the  Kotze  konimeter  and  the  results  are 
recorded. 


^Shrunk  on\ 
steef  ties-. 


'■Flyvihetr- 


Simple  Cage  Landing  Chairs 

SOME  PROSPECTS  nearing  the 
mine  stage  use  a  cage  instead  of  the 
ordinary  bucket.  A  simple  way  to  dis¬ 
pense  with  the  installation  of  the  land¬ 
ing  chairs  in  the  shaft  for  the  cage  is  to 
use  the  hinged  platform  shown  in  the 
accompanying  sketch.  It  is  made  of  two 
pieces  of  12-  or  18-lb.  rail  long  enough  to 
reach  over  both  sides  of  the  shaft 
timbers,  hinged  on  one  side  and  braced 
by  cross  members.  A  large-mesh  screen 
is  so  fastened  as  to  have  the  whole  act 
as  a  shaft  gate  at  the  station  and,  if 
used  at  the  surface,  as  a  shaft  door 
permitting  ventilation. 

This  gate  platform  can  be  arranged 
with  a  suitable  counterweight  for  easier 
handling,  resting  on  the  shaft  timbers 
when  lowered  and  against  a  stop  or 


Rope,  pulley,  and 
^counterweight 


' Machined  circu/ar  recess 


the  crack,  and  to  mill  in  a  recess  \  in. 
deep  at  the  ends  of  each  hole  with  a 
counterbore.  To  allow  for  shrinkage, 
the  holes  in  the  wheel  rim  proper  were 
spaced  about  ^  in.  farther  apart  than 
those  in  the  ties.  Ultimately,  the  ties 
were  heated  to  a  dull  red,  the  machined 
circular  ends  placed  quickly  into  the 
corresponding  openings  in  the  rim,  and 
the  two  inserted  bolts  tightened.  After 
the  ties  had  cooled  it  was  found  that 
contraction  had  closed  the  crack  to  such 
an  extent  that  it  was  barely  visible.  The 
repaired  flywheel  has  been  in  operation 
for  more  than  six  months  without  show¬ 
ing  any  sign  of  weakness. 


Sufficient  thickness  to 
have  track  of  cage  level 
with  floor  rails  or  turn- 
sheet' 


This  M 

dears  Ihe  — 

guide  ■ 

THE  HINGED  FRAME,  shown  at  the 
left  of  this  sketch,  is  made  to  serve 
as  chairs  for  landing  the  cage  and  as 
a  station  (ate  at  other  times 


Engineering  and  Mining  Journal  —  Vol.137,  NoA 


pipe  method.  Tests  for  treatment 
methods  include  panning,  flotation,  cya- 
nidation,  amalgamation,  and  assaying 
of  ores  and  products. 

As  orebodies  are  natural  concentrations 
of  useful  earth  ingredients,  instruction 
is  given  in  some  of  the  commoner 
ways  in  which  these  concentrations 
take  place,  giving  rise  to  mineral¬ 
ized  areas  or  orebodies.  The  student 
is  shown  how  to  recognize  favorable 
localities  for  prospecting.  He  is  fa¬ 
miliarized  with  signs  of  mineraliza¬ 
tion,  color  of  rocks,  outcrops,  float, 
surface  features,  and  the  influence  of 
structural  features.  Susceptibility  of 
different  kinds  of  rock  to  mineraliza¬ 
tion  is  taught  in  non-technical  terms, 
which  gives  the  prospector  a  clear  grasp 
of  subjects  hard  to  fathom  through 
personal  reading.  Modes  and  occur¬ 
rences  of  lodes  and  placers,  evaluation 
of  discoveries,  treatment  methods,  mar¬ 
keting  of  products,  smelter  settlement 
methods,  use  of  explosives,  interpreta¬ 
tion  of  maps,  charts,  and  pictures,  and 
trade  terms  are  all  subjects  that  are 
taken  up  during  the  course.  Location 
of  claims  and  mining  laws  are  brought 
to  the  attention  of  the  classes.  Infor¬ 
mation  is  given  on  publications  by  the 
technical  press  and  State  and  Federal 
governments. 

Publicity  for  the  courses  is  had 
through  local  papers,  service  clubs,  pic¬ 
ture  posters  and  notices  in  store  win¬ 
dows,  slides  in  movie  houses,  and 
through  the  sponsorship  of  local  pros¬ 
pector  clubs. 

The  benefits  of  the  course  are  amply 
demonstrated  by  the  fact  that  prospect¬ 
ing  is  stimulated.  A  large  percentage 
of  the  students  are,  or  become,  claim 
owners.  Some  are  operators  and  ship¬ 
pers  and  many  are  employees,  some  of 
whom  have  been  able  to  secure  better 
positions  involving  technical  work. 
The  educational  department  gains  en¬ 
tree  to  many  places  which  have  no 
other  vocational  program.  Above  all, 
the  work  has  been  a  distinct  benefit  to 
a  large  number  of  prospectors  who  have 
been  able  to  shorten  the  route  from  a 
prospect  to  a  paying  mine  or  a  salable 
property  by  applying  the  knowledge 
they  have  acquired  in  these  classes. 

A  number  of  classes  have  formed 
themselves  into  Prospector  Clubs,  which 
hold  the  members  closer  together  for 
further  study  and  for  the  purpose  of 
attracting  outside  interests  to  their  re¬ 
spective  districts.  These  clubs  also 
arrange  for  lectures  by  mining  engi¬ 
neers  and  others  during  the  remainder 
of  the  year  when  classes  are  not  in 
session. 

Another  project  which  has  been  of 
great  interest  to  the  mining  men  of  the 
State  was  the  grubstaking  of  prospect¬ 
ors  by  the  Federal  Government.  With¬ 
out  entering  into  a  discussion  of  Fed¬ 
eral  relief  projects,  it  seems  fitting  to 
make  a  note  of  the  success  that  came 


NEVADA’S  TRAVEEINO  EABOBATORV,  with  Fred  D.  Gibson,  one  of  the 
instructors.  Last  year,  with  two  such  trucks,  the  State  gave  its  course  to 
more  than  1,000  prospectors  in  24  communities 


Circuit  Riders 
Of  the  Desert 


Nevada  encourages  rational  de¬ 
velopment  of  mineral  resources 
by  training  prospectors  in  itin¬ 
erant  schools 


structor  cost.  Local  school  districts 
furnish  the  buildings  where  the  classes 
are  held,  together  with  fuel,  lights,  and 
other  necessary  accommodations,  and 
pay  one-quarter  of  the  instructor  cost. 
Students  pay  a  nominal  sum  of  from 
$1  to  $5  for  the  course  to  help  defray 
the  expense  of  chemicals  used  in  the 
laboratory  work. 

The  instructors  are  men  with  engi¬ 
neering  training  and  practical  mining 
experience.  The  trucks  carry  equip¬ 
ment  consisting  of  rock,  ore,  and  min¬ 
eral  specimens  for  display  and  study; 
blowpipe  equipment  and  supplies;  pure 
mineral  specimens  for  student  tests ; 
maps,  charts,  and  a  projector;  an  ultra¬ 
violet  lamp  giving  spectacular  visual 
effects;  testing  machines  for  cyanida- 
tion,  amalgamation,  and  flotation;  and 
one  truck  is  equipped  with  a  gasoline 
assay  furnace  for  instruction  in  fire 
assaying  for  an  advanced  course. 

Students  attending  this  unique  school 
comprise  the  regular  full-time  pros¬ 
pector  who  desires  to  fit  himself  better 
to  solve  the  many  problems  which  con¬ 
front  him  in  the  field ;  the  part-time  and 
week-end  prospectors;  grubstakers  who 
are  keeping  others  in  the  field ;  business 
and  professional  men ;  bankers  and 
backers. 

Classes  are  held  each  evening  or 
day,  or  both,  for  six  days  a  week  over 
a  period  of  three  of  four  weeks.  Each 
session  is  three  hours  or  longer  and  is 
divided  into  one  hour  of  lecture  by  the 
instructor  and  general  discussion  by  the 
class,  at  which  time  their  individual 
problems  are  brought  up,  and  two  hours 
of  laboratory  work,  which  includes  the 
identification  of  minerals  bv  the  blow¬ 


William  Friend 

Hawthorne,  Nev. 


COMPLETING  its  third  year  of 
successful  operation  in  1935, 
the  Itinerant  Prospector’s  School 
sponsored  by  the  Trade  and  Industrial 
Division  of  the  Nevada  State  Board 
for  Vocational  Education  has  long  since 
passed  the  experimental  stage  and  has 
become  a  fixed  part  of  the  State’s  pro¬ 
gram  of  training  for  the  mining  in¬ 
dustry,  Its  distinctive  characteristic 
is  its  itinerant  nature,  the  instructors 
being  furnished  with  trucks  and  equip¬ 
ment  to  serve  all  of  the  mining  districts 
of  the  State,  carrying  competent  in¬ 
struction  virtually  to  the  door  of  the 
prospector. 

Starting  with  one  truck  and  one  in¬ 
structor  the  first  year,  the  classes  were 
carried  to  thirteen  communities  in  the 
State  and  served  747  men  and  women. 
In  the  second  year  two  trucks  were 
employed  and  26  communities  were 
visited,  giving  instruction  to  960  per¬ 
sons,  In  1935  two  trucks  were  em¬ 
ployed  and  the  course  was  given  to 
more  than  1,000  in  24  communities 
throughout  the  State. 

The  Federal  Government  pays  one- 
half  of  the  instructor’s  salary.  The 
State  furnishes  the  trucks  and  the  equip¬ 
ment  and  pays  one-quarter  of  the  in¬ 
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A  2-CU.YD.  STEAM  SHOVEL  dumps  the  iron  ore  onto  a  grrizsiy  at  the  bot¬ 
tom  of  the  Incline,  and  the  ore  is  conveyed  upward  on  an  IS-degr*  slope  to  the 
double-deck  screen,  and  then  dropped  through  a  chute  to  the  railroad  cars 

A  Gasoline-driven 
Washing  Plant 

IN  THE  IRON  COUNTRY 


L,  C  Moore 

Nibbing,  Minn. 

HEN,  in  1931,  the  depression 
became  painful  to  mining  com¬ 
panies  in  the  Lake  Superior  dis¬ 
trict,  many  of  them  secured  some 
measure  of  relief  by  canceling  their 
electric-power  contracts,  which  had 
been  renewed  from  year  to  year,  as  they 
were  binding  for  only  twelve  months. 
These  cancellations  produced  a  radical 
reduction  in  the  minimum  yearly  in¬ 
come  of  the  Minnesota  Power  &  Light 
Company,  the  decrease  for  the  Mesabi 
range  totaling  over  $100,000.  The 
power  company  realized  its  mistake  and 
accordingly  changed  its  time  clause  to 
read  three  years  instead  of  one  year. 
Therefore,  any  mining  company  now 
contracting  for  power  must  sign  up  for 
at  least  three  years.  This  foreword  ex¬ 
plains  why  the  new  Dunwoody  washing 
and  screening,  plant,  at  Chisholm,  Minn., 
is  using  gasoline  power  .instead  of  elec¬ 
tric  to  drive  its  new  washing  and  screen¬ 
ing  equipment. 

To  set  up  small  washing  plants  with 
a  capacity  of  100  tons  per  hour  that 
require  about  100  hp.  to  operate,  and 
then  sign  up  with  the  power  company 
to  pay  a  minimum  of  $22  per  horse¬ 
power  per  year  for  three  years,  some¬ 
times  involves  a  commitment  which  ex¬ 
ceeds  the  financial  resources  of  the  small 
operator  who  is  not  sure  of  his  sales 
from  year  to  year  but  who  takes 
chances  on  wildcatting  ore  to  some  large 
concerns  like  those  controlled  by  Henry 
Ford.  This  explains  why  the  Dun- 
woody  plant  adopted  four  gas-driven 
units  to  operate  its  plant  in  preference 


to  using  electric  motors  for  all  ma¬ 
chines. 

The  largest  engine,  which  operates 
the  belt  conveyor,  the  double-deck 
vibrating  screen,  and  the  sand  pump,  is 
a  McCormick  Deering  four-cylinder 
unit  of  40  hp.,  equipped  with  clutch 
pulley.  It  is  located  near  the  ground 
and  is  belted  to  a  jackshaft  in  the  mill, 
from  which  the  various  machines  are 
operated  through  pulley  clutches.  The 
24-in.  belt  conveyor  is  120  ft.  long  and 
set  at  18  deg.,  and  has  a  capacity  of 
100  tons  per  hour.  Its  lower  end  is 
fed  from  a  pocket  whose  top  is  covered 
with  grizzly  bars  set  with  4-in.  open¬ 
ings.  The  |-cu.yd.  steam  shovel  spreads 


of  an  experiment  by  Gilbert  Ross,  State 
Director  of  WPA  in  Nevada,  in  putting 
men  out  in  the  hills  under  a  Federal 
grubstake. 

Under  NERA  Mr.  Ross  originated 
the  plan  of  taking  men  from  relief  rolls 
and  placing  them  in  the  hills  with  a 
modest  grubstake  of  $22.50  per  month 
instead  of  giving  them  a  similar  amount 
on  which  to  live  in  town.  The  project 
was  initiated  in  May,  1934,  and  expired 
with  NERA  on  Nov.  1,  1935.  During 
that  period  approximately  100  men  were 
grubstaked  under  the  plan  at  a  total 
cost  of  $3,383  to  the  Government;  but 
as  an  offset  to  this  expenditure,  pros¬ 
pectors  and  miners,  from  their  various 
enterprises,  forwarded  to  the  mills  and 
mint  not  less  than  $10,000  in  new  gold. 

Under  the  plan  the  applicant  had  to 


the  ore  on  this  grizzly  and  gives  the 
men  a  chance  to  remove  waste  rock 
and  break  the  oversize.  The  belt  dis¬ 
charges  on  to  a  4xl2-ft.  double-deck 
Gyrex  screen,  the  top  cloth  having  ^-in. 
openings  and  the  lower-deck  cloth  i-in. 
openings.  All  material  finer  than  this 
is  sent  to  the  tailings  basin.  As  tailings 
must  cross  the  railroad  track,  a  6-in. 
Krogh  sand  pump  run  at  400  r.p.m.  raises 
the  material  to  a  convenient  elevation. 

The  make-up  water  for  the  tailings 
pond  is  supplied  from  a  stream  about 
three-quarters  of  a  mile  away,  and  is 
pumped  by  a  Jaeger  3-in.  self-priming 
centrifugal  unit  of  200  g.p.m.  This 
make-up  water  totals  about  100  gal.  for 
each  ton  of  ore  washed.  Water  for 
washing  ore  is  pumped  from  the  tailings 
basin  at  a  location  where  the  fines  have 
had  a  chance  to  settle  out,  and  the  used 
water  mixes  with  the  make-up  supply. 
This  pump  is  a  Model  8P  Size  8-in. 
centrifugal  made  by  the  Jaeger  Machine 
Company,  of  Columbus,  Ohio,  and 
driven  by  a  four-cylinder  Hercules 
motor.  Model  JXC.  It  has  a  capacity 
of  600  g.p.m.  with  a  125-ft.  head  and 
supplies  ample  water  for  the  operation. 

The  material  to  be  concentrated  is  an 
old,  lean-ore  stockpile  of  about  600,000 
tons  that  is  desirable  due  to  its  high 
manganese  content,  found  mostly  in  the 
chunks.  Though  an  average  of  the 
crude  will  not  exceed  45  per  cent  iron 
with  23  per  cent  silica  and  2  per  cent 
manganese,  when  it  is  concentrated  the 
iron  is  increased  to  around  53  per  cent, 
the  silica  reduced  to  11  per  cent,  and  no 
change  in  the  manganese  content  oc¬ 
curs.  Though  the  concentrated  ore  is 
too  low  in  volume  to  constitute  a  de¬ 
sirable  shipping  product,  by  mixing  it 
with  higher-grade  ores  from  other 
mines  a  combination  is  secured  ac¬ 
ceptable  to  the  Lower  Lake  furnaces. 

The  plant  has  proved  itself  a  success 
by  washing  over  3,000  tons  to  date. 
J.  A.  MacKillican  is  manager  and 
W.  L.  Taylor  superintendent  of  the  mine. 


be  a  client  of  NERA.  He  was  required 
to  pass  a  physical  examination  and  had 
to  be  familiar  with  the  handling  of  ex¬ 
plosives.  His  personal  record  was  also 
checked.  If  he  responded  favorably  to 
these  requirements  he  was  sent  to  the 
field  and  placed  under  the  direction  of 
the  mine  supervisor.  His  work  was 
inspected  once  a  month  and  samples  were 
taken  from  the  ground  he  had  opened 
up.  These  samples  were  assayed  at  the 
laboratory  of  the  United  States  Bureau 
of  Mines  in  Reno.  If  they  did  not  show 
merit  the  operator  was  moved  to  a  more 
favorable  location  by  the  supervisor.  A 
strict  record  of  the  work  of  each  oper¬ 
ator  was  kept,  and  if  it  appeared  that 
one  was  “laying  down”  on  the  job  he 
was  immediately  cut  off  from  grubstake 
assistance. 
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•  Weight  can  be  lessened,  capac¬ 
ity  unchanged,  or  capacity  can  be 
increased  and  the  weight  left  un¬ 
changed;  maybe  both  advantages 
can  be  realized 

•  R.  S.  Merritt 


16-CU-YD.  TRUCK 

bavins  a  body  of  alnminum  alloy  baul- 
1ns  SO.OOO  lb.  of  rock  ap  a  25  per 
cent  srade  at  Bonlder  Dam.  Tjbe 
aluminum  body  la  6,000  lb.  llsbter  tban 
a  14-cu.yd.  ateel  body.  It  waa  built 
primarily  for  tbe  work  on  which  It  la 
naed.  The  lower  view  ahowa  the  body 
In  full  dump  poaltlon 


Aluminum  Company  oj  America 
Pittsburgh,  Pa. 


Building  It  With 
Aluminum 


L  U  M  I  N  U  M  ALLOYS  have 
achieved  wide  acceptance  in  the 
-^mining  industry  and  in  industry 
in  general  as  a  means  of  eliminating 
dead  weight  in  equipment.  In  the  min¬ 
ing  industry  this  weight  reduction  may 
result  in  increased  capacities,  cheaper 
and  easier  handling,  or  more  efficient 
operation,  depending  on  the  application. 

Mine  skips  and  cages  of  aluminum- 
alloy  construction  are  not  among  the 
most  recent  developments  in  the  mining 
industry,  but  they  are  one  of  the  most 
interesting.  Aluminum  alloys  weigh 
approximately  a  third  as  much  as  steel, 
making  it  possible  to  save  from  30  to 
60  per  cent  of  the  weight  of  skips  and 
cages.  They  are  used  in  a  number  of 
mines  in  the  United  States  and  Canada 
producing  gold,  silver,  lead,  copper, 
iron,  coal,  and  salt. 

The  nature  of  the  advantages  to  be 
gained  through  the  use  of  aluminum 
skips  and  cages  depends  upon  the  depth 
of  the  mine.  In  the  deeper  mines,  the 


weight  of  the  hoisting  cable  and  the 
capacity  of  the  hoisting  machinery  place 
a  definite  limit  on  the  depth  of  opera¬ 
tions.  Often  it  is  desirable  to  exceed 
this  limit,  but  the  expense  of  enlarging 
the  hoisting  apparatus  and  the  increased 
hoisting  costs  make  a  change  uneco¬ 
nomical.  Light-weight  aluminum  skips 
and  cages  afford  a  practical  solution  to 
such  problems. 

In  1931,  Teck-Hughes  Gold  Mines, 
Ltd.,  of  Kirkland  Lake,  Ontario,  placed 
two  aluminum  skips  and  two  aluminum 
cages  in  operation.  The  skips  weighed 
1,550  lb.  each  (50  per  cent  of  weight  of 
similar  steel  skips)  and  made  it  possible 
to  increase  the  operating  depth  from 
the  2,000-ft.  to  the  3,000-ft.  level.  The 
twelve-man  cages  weighed  2,980  lb., 
compared  with  5,240  lb.  for  a  similar 
steel  cage.  This  equipment,  on  which 
substantial  power  savings  have  been  ef¬ 
fected,  has  been  in  successful  opera¬ 
tion  for  more  than  four  years. 

Hollinger  Consolidated  Gold  Mines. 


at  Timmins,  Ontario,  was  able  to  cut 
in  half  the  time  required  to  get  men  in 
and  out  of  the  mine  by  replacing  a 
thirty-man  steel  cage  weighing  11,500 
lb.  with  a  sixty-man  aluminum  cage 
weighing  only  8,265  lb.  The  decrease  in 
cage  and  counterweight  increased  the 
factor  of  safety  on  the  hoisting  equip¬ 
ment. 

Every  mine  has  its  own  corrosion 
problem,  but  in  salt  mines  this  problem  is 
unusually  serious.  Salt  dust  accumulates 
on  all  the  equipment  in  the  mine,  shaft, 
and  breaker  building  and  is  converted 
into  brine  by  condensation  of  moisture 
from  the  atmosphere.  The  Cayuga  Rock 
Salt  Company,  at  Myers,  N.  Y.,  became 
interested  in  aluminum  as  a  means  of 
decreasing  maintenance  costs  after  us¬ 
ing  an  aluminum  transit  which  gave 
excellent  service.  A  cage  constructed 
of  aluminum  alloys  possessing  high  re¬ 
sistance  to  corrosion  was  ordered  to  re¬ 
place  the  steel  cage  in  a  1,900- ft.  shaft. 
The  aluminum  cage  has  now  been  in 
operation  for  nearly  two  years  and  has 
effected  considerable  savings  in  power 
costs  as  well  as  in  maintenance. 

In  many  coal  mines  the  shafts  are 
less  than  600  ft.  deep  and  skips  travel 
at  a  high  rate  of  speed.  Sometimes  they 
attain  a  speed  of  50  miles  per  hour.  The 
power  consumed  in  accelerating  and  de¬ 
celerating  is  a  function  of  the  weight  of 
skips  and  load  regardless  of  the  fact 
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that  the  descending  skip  acts  as  a 
counterbalance.  A  substantial  power 
saving  may  be  realized  by  reducing  the 
weight  of  the  skips.  Lighter  skips  also 
permit  a  greater  payload  per  trip  or 
more  trips  per  hour,  thus  increasing  the 
output. 

The  aluminum  alloys  used  in  skip  and 
cage  construction  and  in  other  mining 
equipment  have  been  developed  and  im¬ 
proved  over  a  period  of  years.  Alumi¬ 
num  did  not  become  commercially 
available  until  fifty  years  ago,  when 
Charles  Martin  Hall  discovered  the 
electrolytic  process  by  which  aluminum 
could  be  produced  economically.  Prior 
to  Hall’s  discovery  in  1886,  the  metal 
sold  for  $8  a  pound,  but  as  a  result  of 
his  achievement  it  soon  sold  for  less 
than  a  dollar  a  pound. 

Pure  aluminum  is  too  soft  for  struc¬ 
tural  applications,  and  this  fact  limited 
the  early  uses  of  the  metal  to  cooking 
utensils,  novelties,  and  ornamental  work. 
About  1910,  a  method  of  alloying  and 
heat-treating  aluminum  was  discovered 
by  the  German  scientist  Wilm,  whereby 
it  became  possible  to  produce  in  it  a 
strength  equal  to  that  of  structural  steel. 
Wilm’s  alloy,  duralumin,  formed  the 
basis  for  subsequent  alloy  development 


THIS  POWER  SHOVEL  DIPPER 


constriirtefl  <>f  uluininuni  Iuih  a 

capacity  of  cu.yel.  and  i»  the  larRewt 
ever  built  of  any  niatcrial.  It  was  re¬ 
cently  placed  In  service  by  the  Northern 
Illinois  Coal  Company  for  strippinK  oper¬ 
ations.  The  Hhovel  itself  is  sliown  in  tlie 
cut  at  tlie  ripclit 


WORLD’S  LARGEST  POWER  SHOVEL 


is  eiluipped  with  a  32-cu.yd.  dipper  of 
aluminum  alloy.  It  will  move  a  million 
cable  yards  of  dirt  per  month.  The  North¬ 
ern  Illlinois  Coal  Company  uses  it  for 
strippinir  at  Wilminfcton,  III.  A  near  view 
of  tlie  dipper  is  presented  above 
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MAN  CAGE 

constructed  of  aluminum  alloys  to  resist  corrosion  in  a  suit 
mine  and  to  lower  replacement  and  maintenanee  costs.  Tlie 
caae  was  Inillt  for  the  CayiiKa  Rock  Salt  Company,  Myers, 
N.  Y.  It  weiKlis  1,6.50  lb.  as  compared  with  2,800  ib.  for  tlie 
steel  cai;e  it  replaced 

FIVE-TON  SKIP 

operated  by  Calumet  &  llecia  Consolidated  Copper  Com¬ 
pany,  Calumet,  Mich.  The  aluminum  alloy  parts  of  the 
skip  are:  (1)  top  plate,  (2)  side  plate,  (3)  bottom  plate, 
(4)  end  plate,  (5)  rear  axle  pad 


l/ 
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which  has  yielded  alloys  covering  a  wide 
range  of  properties. 

The  principal  structural  alloy  is  known 
in  the  United  States  as  17S-T.  It  is  a 
duralumin-type  alloy  containing  copper, 
manganese,  and  magnesium,  and  after 
suitable  heat-treatment  attains  a  strength 
equivalent  to  structural  steel.  Alloy 
17S-T  is  available  in  all  standard  struc¬ 
tural  shapes  and  in  the  form  of  sheet 
and  plate.  Its  toughness  and  resilience 
make  it  well  able  to  resist  static  or  im¬ 
pact  loads,  and  it  possesses  good  resist¬ 
ance  to  corrosion.  Where  corrosive 
conditions  are  unusually  severe,  53S-T  is 
generally  used,  although  in  strength  it  is 
somewhat  inferior  to  17S-T.  Alloy 
53S-T  is  particularly  resistant  to  brine. 
Its  strength  is  developed  by  heat-treat¬ 
ment. 

P'or  sheet  and  plate  not  requiring  the 
strength  of  17S-T,  it  is  more  economical 
to  use  alloys  deriving  their  strength 
from  cold-rolling.  Both  4S  and  52S 
have  been  found  satisfactory  for  mining 
equipment.  The  strength  of  these  alloys 
increases  with  the  amount  of  cold-roll¬ 
ing  to  something  over  40,000  lb.  per 
square  inch  tensile  strength  in  the  full 
hard  temper.  Two  aluminum  casting 


THESE  70-TON  HOPPER  CARS 

with  aluminum  alloy  bodies  are  employed 
in  the  movement  of  coai,  sulphur,  and 
bauxite.  Their  service  record  demon¬ 
strates  the  superior  resistance  of  alum¬ 
inum  alloy  bodies  to  deterioration  by  sul¬ 
phurous  materials.  The  cars  were  built 
for  the  Alcoa  Ore  Company 


alloys  are  in  general  use  for  parts  for¬ 
merly  made  of  cast  iron  or  cast  steel. 
Alloy  220-T4  is  recommended  where 
maximum  strength  and  shock  resistance 
are  required.  Alloy  195  is  lower  in  mar¬ 
ket  price  and  has  been  found  suitable  for 
many  cast  parts. 

The  convenience  of  light  weight  in 
portable  equipment  is  appreciated  by 
every  miner.  This  is  a  natural  field  of 
application  for  aluminum  alloys.  One 
drill  now  used  in  mining  work  furnishes 
a  typical  example  of  the  manner  in  which 
aluminum  can  be  employed  to  lighten 
equipment.  It  uses  a  Z^-in.  square  alu¬ 
minum  tubing  for  the  column  or  jack 
pipe,  saving  3  lb.  per  foot  over  steel. 
The  turntable  for  securing  the  drill  to 
the  column  is  an  aluminum  casting, 
which  permits  a  saving  of  3  lb.  Three 
cast-aluminum  housings  save  an  addi¬ 
tional  16  lb.  The  total  weight  saved  on 
a  complete  unit  using  a  10-ft.  column  is 
60  lb. 

Rail  benders  and  punches  have  been 
redesigned  in  aluminum,  this  reducing 
their  weight  50  per  cent.  The  former 
consist  of  a  220-T4  aluminum  casting 
and  the  rail  punches  of  a  14S-T  forging. 
Jack  posts  light  enough  for  one  man  to 
handle  are  made  of  either  square  or 
round  aluminum  tubing. 

Several  aluminum-alloy  car  loaders 
and  mine  cars  have  been  built  and 
tested.  The  saving  in  weight  has 
amounted  to  40  or  50  per  cent.  The  in¬ 
creased  mobility  and  convenience  of  this 
type  of  equipment  are  difficult  to  evalu¬ 
ate,  and  for  this  reason  adoption  is 
naturally  slow. 

In  surface  mining,  aluminum  alloys 
have  been  put  to  work  in  various  appli¬ 
cations,  some  of  these  being  in  power- 
shovel  dippers,  hopper  cars,  dragline 
booms  and  buckets,  truck  and  trailer 
bodies,  and  screen  frames. 

Aluminum  dippers  for  power  shovels 
were  developed  to  their  present  point  to 
meet  the  needs  of  large-scale  stripping 
work  in  the  Illinois  coal  fields.  Last  year 
the  largest  dipper  ever  made  of  any  ma¬ 
terial,  32  cu.yd.,  was  constructed  of 
aluminum  alloys  by  the  Marion  Steam 
Shovel  Company  for  the  Northern  Illi¬ 
nois  Coal  Company.  Two  dipper  loads 
from  this  giant  will  fill  a  standard  50-ton 
hopper  car,  and  it  is  capable  of  deposit¬ 
ing  a  dipper  load  on  the  roof  of  a  six- 
story  building  half  a  block  away.  Al¬ 
though  of  enormous  size,  the  shovel  is 
operated  by  one  man  and  completes  its 
operating  cycle  in  one  minute.  It  is 
estimated  that  the  machine  will  move  a 
million  cubic  yards  of  material  per 
month. 

The  main  shell  plates  which  form  the 
body  of  the  dipper  are  made  of  alumi¬ 
num-alloy  plate,  as  are  also  the  door 
plate,  door  wearing  plate,  apron,  and 
latch  bar.  Aluminum-alloy  castings  are 
used  for  the  back  pads,  back  spacers 
which  tie  the  shell  plates  together,  door 
hinges,  latch  bar  guides,  and  the  pitch 
braces.  The  bail  is  a  special  steel  cable 
type.  The  cutting  lip,  bottom  band,  and 


several  other  parts  are  made  of  manga¬ 
nese  steel  or  alloy  steel  to  resist  severe 
abrasion.  This  shovel  has  not  been  in 
operation  long  enough  to  furnish  pro¬ 
duction  figures,  but  aluminum  dippers 
of  16-  and  17-cu.yd.  capacity  have  in¬ 
creased  the  output  of  machines  by  30 
per  cent  with  no  added  expense  for  labor 
or  power. 

Advantages  of  the  aluminum  dipper 
are  realized  in  dragline  buckets  and  grab 
buckets.  The  effectiveness  of  draglines 
has  also  been  increased  by  replacing  the 
steel  boom  with  a  longer  aluminum-alloy 
boom  of  equal  strength  and  weight.  In 
this  way  the  reach  of  the  dragline  may 
be  increased  15  to  20  per  cent.  If  it  is 
not  desired  to  increase  the  reach,  the 
lighter  aluminum  alloy  boom  permits 


Typical  Mechanical  Properties  of 
Some  Aluminum  Alloys  Used  for 
Mining  Equipment 


Alloyi 

Tensile 
Strength, 
Lb.  per 
Sq.  In. 

14S-T 

65,000 

17S-T 

58,000 

53S-T 

38,000 

52S-JH 

37,000 

4S-JH 

35,000 

220-T4 

44,000 

195-T4 

31,000 

Yields 

Strength, 

Lb.  per  Klongation 
Sq.  In.  ( %  in  2  in.) 

50,000  10 

35,000  20 

32,000  14 

29,000  10 

31,000  5 

26,000  13 

16,000  8 


lAlloy  14S-T  available  in  form  of  forg¬ 
ings. 

Alloys  17S-T  and  53S-T  available  in  form 
of  sheet,  plate,  and  structural  shapes. 

Alloys  52S-iH  and  4S-iH  available  in 
form  of  sheet  and  plate.  (JH  designates 
half  hard  temper.) 

Alloys  220-T4  and  195-T4  available  in 
form  of  sand  castings. 

The  properties  of  the  alloys  vary  some¬ 
what  with  the  form  and  size  of  the  product. 

^Stress  which  produces  a  permanent  set 
of  0.2  per  cent  of  initial  gage  lengrth. 


using  a  larger  bucket  or  results  in 
speedier  operation. 

Use  of  aluminum  alloys  for  structural 
parts  in  railroad-car  construction  dates 
back  to  1923,  Since  then  the  use  of 
aluminum  has  expanded  gradually,  until 
today  we  have  aluminum  streamlined 
trains  and  freight  cars  in  revenue  serv¬ 
ice.  One  of  the  freight  cars,  a  hopper 
car,  though  nominally  known  as  a  55-ton 
car,  actually  has  a  capacity  of  70  tons 
because  of  its  design  and  lighter  con¬ 
struction.  It  is  approximately  8  tons 
lighter  than  a  standard  55-ton  car  and 
13  tons  lighter  than  a  standard  70-ton 
car.  In  its  construction,  aluminum  struc¬ 
tural  shapes,  plate,  forgings,  and  cast¬ 
ings  were  used.  The  major  part  of  the 
trucks  was  of  standard  steel  construc¬ 
tion. 

Hopper  cars  of  aluminum  are  particu¬ 
larly  well  suited  to  hauling  coal  that  is 
high  in  sulphur  and  other  sulphurous 
material,  because  of  the  metal’s  superior 
resistance  to  attack  by  sulphur.  The 
greater  payload  capacity,  lighter  weight 
when  empty,  and  reduced  maintenance 
costs  combine  to  make  hopper  cars  built 
of  aluminum  an  economical  investment. 

Trucks  and  trailers  having  aluminum 


bodies  have  already  found  a  place  in  the 
transportation  field.  Hundreds  are  in 
use  in  the  retail  coal  business,  and  their 
adoption  for  such  purposes  as  transport¬ 
ing  coal  from  the  beds  to  the  tipple  in 
open-pit  mining  may  reasonably  be 
looked  for.  At  present,  15-  and  16-ton 
trucks  with  steel  bodies  are  used  for 
this  work.  Their  size  is  limited  by  the 
strength  of  tires  and  axles,  but  it  would 
be  possible  to  increase  their  capacity  15 
percent  with  lighter  but  equally  durable 
aluminum  bodies.  The  service  that  can 
be  expected  from  dump  trucks  with  alu¬ 
minum  bodies  in  this  type  of  work  is 
shown  by  a  16-cu.yd.  (24  tons  in  rock) 
truck  operated  at  Boulder  Dam.  In  the 
construction  of  this  truck  the  body  was 
made  of  plate  and  structural  shapes  of 
aluminum  alloy.  The  load  consisted  of 
blasted  rock  dumped  into  the  body  by 
electric  shovels  from  a  height  of  6  to  8 
ft.  above  the  floor.  The  fragments 
varied  in  size  up  to  2,000  lb.  each  and 
occasionally  as  much  as  20,000  lb,  each. 
This  hard  usage  the  aluminum  body 
withstood  without  developing  defects  of 
any  kind,  and  the  service  rendered  was  at 
least  equal  to  that  given  by  the  trucks  of 
conventional  construction  used  on  the  job. 
In  addition,  the  aluminum  body  carried 
2  cu.yd.  (approximately  6,000  lb.)  more 
than  the  other  bodies,  which  soon  paid  for 
its  higher  first  cost.  This  case  is  excep¬ 
tional  only  in  that  the  body  was  of  un¬ 
usual  size.  Equally  satisfactory  service 
has  been  given  by  smaller  bodies  in 
many  types  of  work. 

Because  of  their  light  weight,  alumi¬ 
num  alloys  may  be  used  advantageously 
for  the  moving  parts  of  machines.  They 
have  been  used  for  the  blades  and  rotors 
of  fans  and  blowers  to  give  quieter  and 
more  efficient  operation.  Frames  for 
vibrating  screens  have  been  made  of  the 
metal.  Diesel-engine  pistons  are  usually 
constructed  of  aluminum,  and  the  use  of 
the  metal  in  compressor  pistons  is  a 
possibility.  Chain  hoists  of  aluminum 
that  are  light  enough  for  one  man  to 
handle  are  becoming  popular.  No  travel¬ 
ing  cranes  constructed  of  aluminum 
alloys  are  yet  in  service  in  the  mining 
industry,  but  plants  in  several  other  in¬ 
dustries  have  installed  them  to  increase 
the  capacity  and  speed  of  the  crane  with¬ 
out  reinforcing  the  supporting  structure. 
A  recent  design  of  an  ore  bridge  has 
shown  that  it  is  possible  to  double  its 
capacity  simply  by  replacing  the  trolley 
and  grab  bucket  unit  with  one  of  alu¬ 
minum  construction. 

The  possibilities  for  using  aluminum 
in  the  mining  industry  seem  almost  un¬ 
limited,  Though  the  process  of  widening 
the  use  of  the  metal  is  necessarily  slow, 
engineers  today  are  looking  to  it  as  a 
means  of  overcoming  many  of  their 
problems  calling  for  weight  reduction. 
Mine  operations  are  expanding  and 
plants  are  being  modernized  to  produce 
at  lower  cost,  and  it  is  therefore  ex¬ 
pected  that  aluminum  alloys  will  play  a 
vital  part  in  the  development  of  new  and 
more  efficient  equipment. 
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NEWS 

OF  THE  INDUSTRY 


Cananea  Consolidated  Resumes  Operations  on 
Settlement  of  Mexican  Strike 


MEXICO’S  MINING  industry 
started  spring  with  a  few  less 
headaches  due  to  labor  troubles  than  it 
had  in  the  winter,  though  this  annoy¬ 
ance  continued.  Some  notable  strikes 
were  settled  and  the  Federal  Labor 
Board  allowed  one  company  to  lay  off 
a  number  of  men  because  of  unprofitable 
operation  due  to  poor  ore.  Some  note¬ 
worthy  mining  developments  occurred 
in  certain  regions. 

The  Cananea  Consolidated  Copper 
Company,  S.A.,  settled  its  prolonged 
jtrike  on  March  23.  The  first  labor 
>trike,  called  in  October,  lasted  but  six 
•lays,  as  the  company  agreed  to  a  wage 
increase  approximating  10  per  cent. 
The  employees  agreed  that  no  further 
demands  would  be  made  before  June  30, 
the  revision  date  of  the  labor  contract. 
Early  in  November,  however,  the  local 
union  dissolved  and  employees  joined 
the  national  union.  New  demands  in 
the  face  of  existing  agreements  were 
made  by  employees,  to  which  the  com¬ 
pany  could  not  agree.  On  Jan.  2  a 
'trike  was  called  and  operations  were 
•liscontinued.  Representatives  of  the 
Federal  Labor  Department  have  en- 
•  leavored  to  settle  the  dispute,  and  upon 
reaching  an  agreement  the  employees  re¬ 
turned  to  work  on  March  24. 

Mining  activities  in  the  Huicicila  re¬ 
gion,  Nayarit  State,  have  increased  to 
such  an  extent  that  companies  operating 
there  have  engaged  900  more  miners, 
according  to  the  Ministry  of  National 
Economy.  Construction  of  a  highway 
connecting  this  zone  with  Compostela, 
another  important  mining  area  in  Naya¬ 
rit,  has  been  intensified  in  an  endeavor 
to  complete  the  work  before  the  rainy 
season  in  May. 

Neg.  Minera  Guadalupe  de  los  Reyes, 
S.A.,  has  been  permitted  by  the  fed¬ 
eral  conciliation  and  arbitration  board 
to  lay  off  84  employees  of  its  Guadalupe 
de  los  Reyes  unit,  near  Cosala,  Sinaloa, 


Other  Important  Industrial 
Disputes  Ended  —  Mining 
in  Nyarit  Gains  Prominence 


on  April  10,  because  of  unprofitable 
work  due  to  low-grade  ore.  The  com¬ 
pany  agreed  to  engage  the  laid-off  men 
for  work  it  contemplates  in  other  mines. 

Santa  Maria  del  Oro  Mines  Com¬ 
pany,  operating  at  El  Oro,  Durango, 
smoothed  out  labor  difficulties  by  mak¬ 
ing  new  collective  contracts  with  its 
employees. 

4-  Work  has  been  intensified  in  the  fed¬ 
eral  mineral  reserves  at  Cerro  Colorado, 
Tlacolula  municipality,  Oaxaca,  as  a  re¬ 
sult  of  the  discovery  of  ore  assaying  11 
grams  gold  and  30  grams  silver  per  ton, 
with  good  showings  of  lead  and  zinc. 

•4  A  reportedly  rich  gold  strike  was 
made  during  scientific  investigations  on 
the  Isla  de  las  Mujeres  (Women’s 
Island),  in  the  Caribbean,  6  miles  off 
the  Yucatan  coast,  by  Angel  Carbolic, 
of  Merida,  Yucatan.  Samples  of  this 
gold  ore  are  being  assayed  by  the  Min¬ 
istry  of  National  Economy. 

4- The  Ministry  of  Finance  has  advised 
a  group  of  mining  men  who  asked  for 
a  ruling  on  the  point  that  under  the 
monetary  laws  gold  coin  and  bullion  can 
be  imported  and  exported  duty  free. 

4-  Daily  production  of  the  Cia.  Minera 
La  Sultana,  S.A.,  from  its  property  at 
Viesca,  in  Coahuila,  is  about  five  tons 
of  ore,  mostly  copper  but  with  slight 
showings  of  gold  and  silver.  L.  Mar¬ 
tinez,  general  manager,  is  directing  oper¬ 
ations  on  the  ground. 

4- Harold  W.  Fowler,  general  manager 
of  the  Cia.  Minera  de  Chon tal pan  y  An- 
exas,  S.A.,  operating  near  Taxco,  in 
Guerrero,  reports  that  the  company’s 
plant  treated  5,501  tons  of  ore  during 


December  which  averaged  1.38  grams 
gold  and  550  grams  silver.  During  that 
month,  the  company  spent  $163,000  for 
costs  and  developments. 

4- A  shipment  of  17  tons  of  ore,  con¬ 
taining  946  oz.  gold  and  5,200  oz.  sil¬ 
ver,  has  been  made  by  Campana  Mines, 
Inc.,  from  its  property  in  the  Altar  re¬ 
gion,  Sonora.  M.  B.  Mills  is  superin¬ 
tendent  and  Philip  J.  Kealy,  secretary- 
treasurer,  of  the  company. 

4-  Purchase  of  the  San  Francisco  y 
Anexas  mines  at  Taviche,  Oaxaca,  has 
been  made  by  The  National  Gold-Silver 
Company,  which  is  installing  a  150-ton 
flotation  mill  at  the  property.  J.  D. 
Raines,  Calle  Marconi,  2,  Mexico,  D.F., 
is  president  and  general  manager  of  the 
purchasing  company. 

4-  Development  of  the  Guadalupe  gold- 
silver  mine  at  La  Sierrita  de  Santa  Bar¬ 
bara,  Topia  district,  Durango,  is  being 
done  under  lease  by  A.  E.  Place,  of 
Calle  Rosales  Oriente,  50,  Culiacan, 
Sinaloa. 

4- American  Smelting  &  Refining  Com¬ 
pany  has  settled  labor  troubles  with 
workers  of  its  Angangueo  unit,  in  the 
State  of  Michoacan. 

4-  Plans  for  the  establishment  of  a  25-ton 
mill  at  its  properties  near  Durango  City 
are  being  made  by  the  Casualidad  Syn¬ 
dicate,  an  American  enterprise  of  which 
Robert  B.  Moran,  Los  Angeles,  Calif., 
is  president.  The  company  is  conduct¬ 
ing  work  with  a  crew  of  20  men,  and 
from  time  to  time  ships  small  amounts  of 
high-grade  gold  and  silver  ore.  It  ex¬ 
pects  to  develop  sufficient  ore  to  keep  the 
mill  in  steady  operation. 

4-  Increased  mining  in  Guerrero  has 
obliged  the  Ministry  of  National  Econ¬ 
omy  to  open  a  second  mines  exchange 
in  that  State.  It  is  at  Teloloapan  and 
handles  work  in  several  zones  that  were 
under  the  jurisdiction  of  the  agency  in 
Iguala. 
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Mojave  District,  in  California,  Busy 
With  Increasing  Developments 

Mine  Exploration  and  General  Construction  on  the  Several  Hills  of  the  State’s 
Southern  Gold  Area  Indicate  Greater  Mine  Operations — Lava  Cap  Mining 
Will  Increase  Production — Keystone  Mine,  at  Amador  City,  to  Be  Rehabilitated 


The  MOJAVE  AREA  in  California 
is  more  than  active.  Walter  Trent 
is  reported  to  have  purchased  the  Whit¬ 
more  claims  on  Bowers  Hill,  near 
Mojave,  and  plans  immediate  develop¬ 
ment  of  the  property.  Cactus  Mines,  Inc., 
is  pushing  development  work  at  its  Blue 
Eagle  and  Cactus  Queen  properties,  on 
Middle  Buttes,  and  Burton  Brothers,  op¬ 
erating  the  Tropico  mine,  at  Rosamond, 
are  increasing  the  capacity  of  the  mill 
to  200  tons.  Exploration  work  is  in  prog¬ 
ress  at  the  Pride  of  Mojave  mine,  on 
Bowers  Hill,  with  ten  men  employed  un¬ 
der  the  direction  of  J.  Murray,  superin¬ 
tendent.  R.  Lytle  and  W.  W.  Hartman 
are  reported  to  have  leased  the  Tyler, 
Meadows,  and  Aker  claims  on  Soledad 
Hill,  and  plan  early  erection  of  mining 
machinery  and  extensive  development 
work. 

Preparatory  to  increasing  production 
to  300  tons  a  day,  a  new  crusher,  classi¬ 
fier,  a  filter  and  compressor  equipment 
are  being  installed  by  the  Lava  Cap  Gold 
Mining  Corporation  at  the  Banner  and 
Central  mines,  near  Nevada  City.  A  sta¬ 
tion  is  being  cut  on  the  ninth  level  at  the 
Central  shaft,  where  the  new  compressor 
will  be  placed.  The  present  production 
exceeds  220  tons,  with  more  than  190 
men  employed  under  Otto  E.  Schiffner, 
general  manager. 

Rehabilitation  of  the  old  Scotia  mine, 
at  Grass  Valley,  is  being  pressed  vigor¬ 
ously  by  the  Golden  Center  Mining  Com¬ 
pany.  Activities  are  conducted  through 
the  main  shaft,  but  the  company  plans  to 
drive  a  crosscut  from  the  Golden  Center 
workings  to  the  Scotia  with  a  view  of 
developing  a  broad  area  of  promising 
territory.  The  Scotia  mine  is  being 
equipped  with  machinery  formerly  oper¬ 
ated  at  the  company’s  Alta  Hill  holdings. 
George  F.  Buell  is  superintendent. 

Boston  interests  represented  by  Charles 
H.  Segerstrom,  president  Carson  Hill 
Gold  Mining  Corporation,  Sonora,  are 
reported  to  be  rehabilitating  the  old  Key¬ 
stone  mine,  at  Amador  City.  Prepara¬ 
tions  are  under  way  to  unwater  the  two 
shafts  and  recondition  the  tunnel,  with 
ten  men  employed  at  the  present  time. 
The  mine  is  credited  with  a  production 
record  of  $17,000,000  and  has  been  idle 
since  1919. 

Production  at  the  Walker  mine,  in 
Plumas  County,  has  been  raised  to  1,250 
tons  and  a  new  hoist  is  being  installed 
on  the  700-ft.  level  of  the  shaft  which 
extends  into  the  central  orebody  to  facili¬ 


tate  work  in  the  south,  central,  and  north 
orebodies,  including  sinking  of  the  shaft 
another  500  ft.  to  explore  oreshoots  at 
depth.  A  raise  from  the  700  to  the  300 
level  for  ventilation  purposes  is  planned. 
The  bulk  of  the  ore  treated  at  the  mill 
is  mined  from  the  Piute  orebody.  Opera¬ 
tions  are  directed  by  H.  A.  Geisendorfer, 
general  manager. 

With  the  installation  of  a  new  hoist  at 
the  Original  Amador  mine,  Amador  City, 
the  company  has  completed  a  building 
program  designed  to  increase  production 
from  250  to  500  tons  a  day.  Motive  power 


for  the  hoist  is  furnished  by  a  300-hp. 
motor,  and  its  daily  capacity  is  900  tons. 
Equipment  added  at  the  mine  and  mill 
during  the  past  year  includes  a  complete 
flotation  system  and  a  Traylor  gyratory 
crusher  with  vibrating  screens.  Otto  D. 
Rohlfs  is  in  charge  of  operations.  The 
property  is  worked  on  a  three-shift  basis. 
Erection  of  a  cyanide  plant  to  treat  flo¬ 
tation  concentrates  is  planned. 

Empire-Star  Mines  Company  has  com¬ 
pleted  the  erection  of  the  new  400-ton 
flotation  plant  at  its  Zeibright  property, 
near  Emigrant  Gap,  and  work  is  going 
forward  at  the  mine  three  shifts  a  day. 
The  layout  of  the  new  equipment  is  such 
that  by  installation  of  additional  milling 
and  flotation  machinery  production  can 
be  increased  to  1,000  tons  a  day.  More 
than  100  men  are  employed  under  the 
direction  of  G.  A.  Kervin,  manager  of  the 
Zeibright,  Murchie,  and  Pennsylvania 


units  of  Empire-Star  Mines,  a  subsidiary 
of  Newmont  Mining  Company. 

Sinking  at  the  Alaska  mine,  near  Grass 
Valley,  has  been  resumed  in  the  main 
shaft  after  cutting  a  station  on  the  130-ft. 
level.  The  property  is  operated  by  the 
Bullion  Mining  Company. 

Anglo  American  Mining  Corporation, 
Walter  Lyman  Brown,  president,  has 
awarded  the  contract  for  the  erection  and 
equipment  of  a  250-ton  cyanide  plant  at 
the  Standard  Consolidated  property,  at 
Bodie,  acquired  last  summer,  to  Western- 
Knapp  Engineering  Company,  of  San 
Francisco.  Erection  of  the  mill  will  be 
started  early  in  April. 

According  to  a  report  received  from 
Grass  Valley,  arrangements  are  being 
completed  for  rehabilitation  of  the  Bell- 
fountaine,  Le  Compton,  Constitution,  St. 
Louis,  and  other  gold  mines  in  Willow 
Valley  by  Valley  Gold  Mines,  controlled 
by  Thomas  F.  Cole,  of  Pasadena,  and 
associates.  Work  started  includes  repair¬ 


ing  roads  leading  to  the  properties,  un¬ 
watering  and  retimbering  the  shaft  at  the 
Bellfountaine,  and  reconditioning  the  mill 
at  the  St.  Louis.  Activities  will  later  be 
extended  to  the  other  holdings.  J.  M. 
Hof¥,  who  erroneously  was  said  to  be  a 
representative  of  Phelps  Dodge  Corpora¬ 
tion  in  the  Nevada  City  area,  is  in  charge 
of  operations. 

Arroya  Seco  Dredging  Company  has 
placed  in  operation  a  second  dredge  near 
Tone.  The  new  unit  is  equipped  with 
2i-cu.ft.  buckets  and  is  operated  by  elec¬ 
tric  power.  Last  year  the  company  in¬ 
stalled  a  fi^-cu.ft.  unit,  which  is  now 
working  a  short  distance  from  the  town 
of  lone. 

Alterations  and  additions  to  the  mill  at 
the  Kuhn  mine,  near  Copperopolis,  re¬ 
opened  recently  by  M.  B.  Dudley,  of 
Sonora,  have  resulted  in  the  property 


THE  DAVEY  MINE  of  Garden  Valley  Mining:  Company,  near  Garden  Valley, 
Calif.  Shaft  sinkinK  hag  been  under  way  and  geveral  shipments  of  high-grrade 
ore  have  been  made.  The  property  adjoins  the  Black  Oak  Mine 
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International  Smelting  Reopens 
Tooele  Flotation  Plant  in  Utah 

Ore  Shipped  From  Utah  Consolidated  and  Utah  Delaware  Mines  to  BeTreated  at 
the  Reopened  Mill — Annie  Laurie,  Consolidated  Gold  Mines,  in  Piute  County, 
Purchased  by  Eastern  Group — North  Lily  Starts  Operations  Near  the  Baltimore 


being  closed  down  temporarily.  About 
two  months  will  be  required  to  complete 
repairs  and  the  installation  of  flotation 
equipment  and  extra  concentrating  tables, 
which  will  raise  the  capacity  of  the  mill 
to  between  150  and  200  tons.  The  mine 
was  worked  by  open-pit  methods. 

Columbus  Gold  Mining  Company,  op¬ 
erating  the  Columbus  mine,  near  Tuo¬ 
lumne,  is  reported  to  be  making  prepara¬ 
tions  for  developing  the  property  an  addi¬ 
tional  200  ft.  and  for  improving  surface 
equipment.  The  main  working  shaft  is 
to  be  sunk  to  the  800-ft.  level,  and  a  winze 
has  been  started  on  the  600-ft.  level,  now 
bottom  level,  which  will  ultimately  be 
carried  to  the  800-ft.  level  to  facilitate  de¬ 
velopment  of  the  lower  part  of  the  ore- 
body.  The  ten-stamp  mill  is  operated  on 
a  three-shift  basis.  W.  A.  Hayes,  San 
Francisco,  is  general  manager  of  the 
company. 

As  a  result  of  increased  demand  for 
magnesite  as  a  building  material  the  Cali¬ 
fornia  Chemical  Company  has  leased  the 
Red  Mountain  magnesite  mine,  also 
known  as  the  Western  mine,  near  Liver¬ 
more,  and  plans  extensive  development 
and  increased  output.  The  twenty-ton 
mill  is  operating  at  capacity,  and  50  men 
are  employed  at  the  property.  The  com¬ 
pany  is  a  subsidiary  of  United  Chemicals, 
Inc.,  of  New  York  City. 

Norcal  Mining  Company,  Inc.,  is  again 
operating  its  60-ton  flotation  plant  in 
the  Liberty  mining  district  of  northern 
California.  Plans  are  being  considered 
for  increased  production  and  also  addi¬ 
tional  prospecting  by  drilling.  E.  G. 
Sundfelt,  of  1815  31st  Ave.  South, 
Seattle,  Wash.,  is  vice-president. 

• 

American  Metal  Company 
Shows  Profit  for  1935 

The  annual  report  of  the  American 
Metal  Company,  Ltd.,  shows  a  net  profit 
for  1935  of  $801,527,  after  depreciation, 
depletion,  income  taxes,  and  other 
charges.  This  compares  with  a  loss 
of  $232,485  for  the  preceding  year. 

Operations  at  the  Rhodesian  proper¬ 
ties  in  which  American  Metal  is  inter¬ 
ested  were  satisfactory.  Roan  Antelope 
declared  its  first  dividend  during  the 
year. 

The  Climax  Molybdenum  Company, 
in  which  the  company  has  for  many 
years  owned  an  interest  of  approxi¬ 
mately  9  per  cent,  paid  substantial  divi¬ 
dends  during  1935. 

Production  of  the  company’s  smelters 
and  refineries,  consisting  of  products 
treated  on  toll  for  account  of  others, 
products  of  purchased  materials,  and 
products  of  owned,  partly  owned,  and 
leased  mines,  was  as  follows: 


Copper,  tons . 

LeM,  tons . 

1934 

112,214 

1935 

129,061 

50,405 

66,118 

Zinc,  tons . 

37,972 

37,003 

Silver,  oi . 

34,523,545 

46,347,763 

Gold,  01 . 

414,284 

578,960 

Platinum,  os . 

2,188 

2,741 

Palladium,  os . 

524 

647 

Sulphuric  acid,  tons. 
Solder,  tons . 

62,207 

89,260 

3,271 

5,176 

The  international  smelting 

Company  flotation  plant  at  Tooele 
started  operations  on  March  16,  em¬ 
ploying  30  men.  Enough  ore  has  been 
accumulated  for  a  three-month  run,  most 
of  it  coming  from  the  Park  Utah  Con¬ 
solidated  Mines  property  at  Park  City 
and  the  Utah  Delaware  mine  at  Bing¬ 
ham.  The  company  is  also  operating  its 
lead  smelter  and  copper  reverberatory 
plant  on  a  one-furnace  basis. 

Payment  of  the  Silver  King  Coalition 
dividend  on  April  1,  totaling  $122,- 
046.70,  will  bring  the  grand  total  of 
dividends  of  the  Park  City  property  to 
$26,893,678.80. 

Eastern  interests  have  purchased  the 
Annie  Laurie  Consolidated  Gold  Mines 
Company,  controlled  by  B.  F.  Bauer,  of 
Salt  Lake  City.  E.  J.  Shrader  and 
James  W.  Johnson,  representing  the 
Eastern  syndicate,  plan  to  take  posses¬ 
sion  of  the  mine  on  April  1  for  the  new 
owners.  Three  groups  —  the  Annie 
Laurie,  the  Sevier-Miller,  and  Mam¬ 
moth-Surprise,  comprising  2,600  acres 
in  Piute  County — are  embraced  in  the 
property.  For  some  time  the  company 
and  leasers  have  operated  the  mine  and 
the  mill,  and  shipments  of  ore  and  bul¬ 
lion  have  been  made. 

Operations  have  been  started  by  the 
North  Lily  Mining  Company  near 
Eureka  in  its  adjoining  Baltimore  prop¬ 
erty,  where  some  years  ago  a  body  of 
siliceous  orfe  was  opened  valued  at  $7 
to  $8  a  ton  in  gold  and  silver.  The  drift 
leading  from  the  North  Lily  to  the  Bal¬ 
timore  has  been  retimbered.  Work  is 
also  being  continued  in  the  Tintic  Bul¬ 
lion  by  the  North  Lily  Mining  Company. 

Operation  of  the  roasting  plant  in¬ 
stalled  for  experimentation  on  Mercur 
ores  has  been  going  forward  success¬ 
fully  at  the  Manning  Gold  Mines  Com¬ 
pany  for  three  months.  In  the  mean¬ 
time.  the  company  is  working  its  cya¬ 
nide  plant,  treating  tailings  from  the  old 
dumps  and  some  ore. 

4-  L^nwatering  of  the  Cardiff  mine,  in 
Big  Cottonwood  Canyon,  has  been  ac¬ 
complished  to  a  point  below  the  1,500 
level,  and  levels  which  had  not  been 
worked  since  1928  are  being  put  in  con¬ 
dition. 

4-  A  prospector’s  school  is  being  run 
at  the  University  of  Utah  School  of 
Mines  under  the  direction  of  Dr.  I.  S. 
Noall,  director  of  vocational  training  in 
the  State  Department  of  Public  Instruc¬ 
tion.  Frank  H.  Gunnell,  geologist  for 


the  State  Tax  Commission,  is  in  charge 
of  classes.  The  Great  American  Pros¬ 
pectors’  Association — Harry  S.  Joseph, 
president,  and  George  H.  Watson,  sec¬ 
retary — is  cooperating. 

4-  The  Park  City  Development  Company- 
reports  that  the  orebody  exploited  on 
the  upper  levels  has  been  located  south 
of  the  truncating  fault  below  the  1,100 
level  in  virgin  territory.  Two  winzes 
are  being  sunk  below  the  1,100  and 
laterals  are  being  driven  on  ore.  On 
both  the  1,200  and  1,300  levels  ore  is 
being  stoped.  Forty-two  men  are  em¬ 
ployed,  the  management  reports,  and 
trucks  are  hauling  ore  two  shifts  daily 
to  the  loading  station  one  mile  distant 
to  Park  City. 

• 

Anaconda  Copper  Sales 
Show  Cain  for  1935 

Gross  sales  and  earnings  of  Anaconda 
Copper  Mining  Company  and  sub¬ 
sidiaries  totaled  $127,678,576  in  1935, 
against  $99,149,535  in  the  year  previous, 
according  to  the  annual  report.  The 
consolidated  net  income  for  last  year 
was  $11,180,098,  against  $1,926,706  in 
1934. 

Production  of  metals  from  the  com¬ 
pany’s  mines  and  its  consolidated  sub¬ 
sidiary  mining  companies  through  cop¬ 
per  plant  operations  was  517,943,873  lb. 
of  copper,  5,472,579  oz.  of  silver,  and 
29,629  oz.  of  gold.  This  compares  with 
395,041,304  lb.  of  copper,  2,786,049  oz. 
of  silver,  and  45,279  oz.  of  gold  in  1934. 

Production  of  electrolytic  zinc  in  1935. 
amounted  to  212,055,670  lb.,  of  which 
49,235,857  lb.  was  from  company  mines 
and  the  remainder  from  custom  ores  and 
concentrates  and  leased  mines.  De¬ 
liveries  of  zinc  amounted  to  197,145,190 
lb.,  including  the  zinc  used  in  the  manu¬ 
facture  of  zinc  oxide. 

The  custom  smelting  and  refining 
operations,  other  than  zinc,  produced 
from  the  treatment  of  custom  ores  and 
concentrates  and  secondary  metals 
48.711,854  lb.  of  copper,  52,042,186  lb. 
of  lead  (including  2,127,592  lb.  of  lead 
from  the  company’s  own  mines),  2.826.- 
513  oz.  of  silver,  and  63.974  oz.  of  gold. 

Miscellaneous  products  produced  in 
1935  included  7,929  tons  of  arsenic. 
946,051  lb.  of  cadmium,  104,600  lb.  of 
nickel  sulphate,  and  289.162  lb.  of 
copper  sulphate. 

Silesian- American  Corporation.  Po¬ 
land,  produced  89,457,039  lb.  of  zinc 
and  28,185.811  lb.  of  lead  during  1935. 


April,  1936  —  Engineering  and  Mining  Journal 


201 


SURFACE  WORKINGS  OF  THE  NEW  CORNELIA  MINE  of  the  Phelps  Dodgre  Corporation,  at 
AJo,  Ariz.  Efficiencies  have  been  increased  by  the  installation  of  two  electric  shovels,  a  new  chnrn 
drill,  and  other  miscellaneous  equipment.  In  ten  months  of  1935,  3,160,542  tons  of  ore  were  mined 
from  this  open  pit.  The  concentrator  is  in  the  upper  rlgrht-hand  corner 


Boulder  Dam  Highway  Aids  Ore 
Shipments  From  Chloride,  Arizona 

Opening  of  Roadway  Across  Its  Top  Affords  Quicker  Transport  From  Mines 
To  Utah  Smelters — United  Verde  Extension  Resumes  Limited  Smelter  Opera¬ 
tion — Miami  Copper  Company  Sets  New  Safety  Record  for  the  State 


An  average  of  three  carloads  of 
.  gold  ore  are  being  shipped  each 
week  to  the  smelter  at  Garfield  by  mines 
in  the  Chloride  district  of  Arizona,  now 
that  the  roadway  across  the  top  of 
Boulder  Dam  is  open.  One  of  the  prin¬ 
cipal  shippers  is  the  Pope  mine,  oper¬ 
ated  by  Fortner  and  Ileson,  of  Oatman. 

■♦■United  Verde  Extension  resumed 
smelting  operations  in  March.  The  com¬ 
pany  expects  that  about  a  three  months’ 
run  will  be  possible  at  this  time,  after 
which  it  is  regarded  as  doubtful  whether 
another  run  will  be  warranted. 

■♦■  The  Miami  Copper  Company  set  an 
all-time  Arizona  record  for  safety  by 
operating  six  years,  five  months,  and 
one  day  without  a  fatal  accident.  Be¬ 
tween  July  29,  1929,  and  Jan.  1,  1936, 
an  average  crew  of  331  miners  worked 
5,593,775  man-hours,  hoisting  15,502,- 
119  tons  of  ore. 

■♦■  The  Hillside  mine  has  been  success¬ 
ful  in  the  operation  of  its  180-ton  mill. 
The  property,  under  the  direction  of 
H.  L.  Williams,  of  Prescott,  has  be¬ 
come  one  of  the  most  consistent  pro¬ 
ducers  in  Yavapai  County. 

•♦•  The  Portland  mine  of  Gold  Standard 
Mines  is  shipping  100  tons  daily  to  the 
company’s  mill  in  the  Katherine  dis¬ 
trict,  west  of  Kingman.  The  Phila¬ 
delphia.  near  the  Arabian,  is  now  ship¬ 
ping  50  tons.  The  Minnie,  Sheeptrail, 


and  Arabian  continue  to  supply  the  bulk 
of  the  400-ton  feed  to  the  plant.  A 
double-compartment  shaft  is  being  sunk 
on  the  Portland  property. 

■♦■  Morris  mine,  in  the  Patagonia  dis¬ 
trict,  has  announced  that  the  claims 
will  be  developed  this  summer.  One 
hundred  men  were  expected  to  start 
work  the  end  of  March. 

■♦■  Albatross  Mining  Company  has  been 
organized,  with  E.  R.  Woolley,  of  Los 
Angeles,  as  president,  to  acquire  the 
Harvard,  Star  Hope,  and  Buzzard 
claims,  adjoining  the  Monte  Christo 
mine,  at  Constellation. 

■♦■  La  Bajada  Exploration  is  erecting  a 
50-ton  mill  at  the  Tip  Top  mine,  near 
Phoenix.  J.  S.  Coupal  is  in  charge. 

■♦■  Federal  RFC  loans  are  stimulating 
great  activity  at  several  mines.  South¬ 
western  Metal  Mines,  at  Cleator,  of 
which  H.  P.  Moran  is  manager,  has  re¬ 
ceived  $85,000 ;  Hassayampa  Gold, 
Kirkland,  A.  W.  Nelson,  president, 
$20,000;  and  Eastslope  Mining,  Cot¬ 
tonwood,  in  the  Cherry  Creek  district, 
Lloyd  L.  St.  John,  manager,  $10,000. 

■♦■  Harbud  Mines  is  treating  150  tons 
daily  in  the  flotation  plant  at  Humboldt. 
The  major  part  of  production  is  from 
tailings,  but  50  tons  are  being  mined 
from  the  McCabe-Gladstone.  At  the 
Gladstone,  oxidized  ore  is  mined  on  the 


100  level ;  at  the  McCabe,  ore  too  low 
in  grade  to  be  mined  in  the  past  is 
stoped  from  areas  above  the  400. 
William  Porri,  of  Humboldt,  is  general 
manager. 

■♦■  Mystery  Mines  Extension,  40  miles 
northwest  of  Hillside,  has  installed  a 
five-stamp  mill  to  treat  10  tons  daily  by 
amalgamation.  The  tailings  are  being 
stacked  for  cyanidation  after  the  mine 
has  been  developed.  Varney  and 
Weston  are  mining  by  open-cut  on  a 
14-ft.  vein. 


Phelps  Dodge  Earnings 
Rise  in  1935 

Phelps  Dodge  Corporation  and  sub¬ 
sidiaries  report  for  1935  a  net  income 
of  $6,147,878  after  all  charges  except 
depletion.  This  compares  with  compar¬ 
able  earnings  of  $3,224,915  in  1934. 

Commenting  on  the  copper  situation. 
Louis  S.  Cates,  president,  declared  the 
industry  showed  continued  improvement 
during  1935.  Total  consumption  of 
copper  in  the  United  States  during  the 
last  year  was  about  549,900  tons,  a  gain 
of  32  per  cent  over  1934. 

The  increase  in  demand  for  copper 
in  1935  was  in  part  a  reflection  of  in¬ 
creased  activity  in  automobile  produc¬ 
tion,  building  construction,  and  the  elec¬ 
trical  appliance  business,  Mr.  Cates  told 
stockholders.  In  the  reasonably  near 
future,  he  said,  it  seems  probable  that 
the  utilities  must  install  additional 
equipment,  which  in  turn  will  further 
increase  the  demand  for  copper. 

Production  in  1935  from  the  corpora¬ 
tion’s  mines,  together  with  metals  pro¬ 
duced  from  purchased  ores  treated  at 
the  Douglas  and  Clarkdale  smelters, 
totaled  176,875,836  lb.  of  copper,  4,554,- 
140  oz.  of  silver,  and  107,435  oz.  of  gold. 
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NEWS  FROM^WASHINGTON 


By  Special  Correspondent 


PAYING  THE  FIDDLER  in  elec¬ 
tion  years  is  not  a  pleasant  busi¬ 
ness.  This  is  probably  the  only  subject 
on  which  there  is  unanimous  agreement 
in  Washington  among  the  members  of 
Congress  who  are  struggling  with  leg¬ 
islation  to  levy  new  taxes.  But  pleasant 
or  not,  there  will  be  a  tax  bill  intended 
to  raise  at  least  $620,000,000  per  year 
regularly.  And  there  may  be  a  part  of 
the  bill  planned  to  get  some  added  spe¬ 
cial  income  during  the  next  two  or 
three  years  to  replace  the  loss  of  in¬ 
come  this  fiscal  year  (about  $500,- 
000,000)  which  has  been  suffered  by 
invalidating  of  processing  taxes. 

The  President’s  message  requesting 
a  new  form  of  corporation  taxation  was 
more  a  reform  measure  than  a  revenue 
communication.  It  talked  of  dollars. 
But  it  meant  reform,  of  several  sorts. 
Some  of  the  reform  aspects  will  be 
enacted,  but  whether  the  reforms  will 
follow  remains  debatable.  And  there  is 
even  serious  doubt  among  experts  as 
to  whether  new  legislation  will  give 
increased  revenue  of  the  magnitude 
anticipated. 


bills  more  or  less  comprehensively  put¬ 
ting  this  idea  into  force.  In  late  March, 
it  was  considered  by  keen  observers 
that  this  legislation  has  about  an  even 
chance  of  passage.  And  it  is  quite  sure 
that  if  not  enacted  this  year  it  will  be 
in  the  next  Congress,  assuming  that  the 
New  Deal  is  returned  to  power. 

Even  without  this  legislation,  the 
Federal  Trade  Commission  is  now  un¬ 
dertaking  to  regulate  contract  relations 
in  the  sale  of  private  brands.  It  has 
ordered  Goodyear  to  cease  and  desist 
from  its  arrangement  with  Sears,  Roe- 


Pricing  Minerals 

Granting  price  concessions  for 
large-quantity  purchases  is  criticized 
by  official  Washington.  Congress  is 
undertaking  to  legislate  against  such 
practice.  If  the  legislation  is  enacted 
as  Administration  leaders  would  like,  it 
would  preclude  selling  of  large  quanti¬ 
ties  at  prices  much  lower  than  those  ac¬ 
corded  to  the  moderate-  or  small-size 
buyer. 

Demand  for  such  restraint  on  busi¬ 
ness  judgment  has  been  growing 
steadily,  largely  as  the  result  of  the  diffi¬ 
culty  which  small  independent  retailers 
have  in  competing  with  chain  stores. 
The  first  bill  proposed  was  drafted  by 
grocery  wholesalers  seeking  to  per¬ 
petuate  themselves  by  protecting  their 
independent  retail  merchant  customers. 
But  the  bill  was  so  broadly  drawn  as  to 
encompass  all  types  of  business,  even 
mining. 

Federal  Trade  Commission  officials 
have  also  been  pressing  a  similar  idea. 
In  its  last  annual  report,  the  Commis¬ 
sion  recommended  a  more  vigorous 
phraseology  for  Section  2  of  the  Clay¬ 
ton  Act,  in  order  that  the  Commission 
could  prevent  discounts  for  large- 
quantity  purchases  which  would  be 
greater  than  those  based  on  the  differ¬ 
ences  in  the  cost  of  selling.  Congress 
has  labored  valiantly  with  a  group  of 


Data  on  Strategics 

TATISTICAL  studies  of  world 
trade  in  the  most  important  stra¬ 
tegic  metals  and  minerals  are  con¬ 
tinuing  vigorously  in  the  Economics 
Branch  of  the  Bureau  of  Mines.  It 
is  anticipated  that  later  this  year 
data  will  be  compiled  for  all  36  of 
the  minerals  important  in  the  foreign 
trade  of  the  United  States.  That 
will  permit  preparation  of  sum¬ 
maries  based  on  the  operations  of 
the  calendar  year  1934.  There  will 
then  be  prepared  a  set  of  charts  like 
the  group  exclusively  published  in 
Engineering  and  Mining  Journal  of 
February.  (See  E.&M.J.,  February, 
pages  63-67.) 


forbid  control  by  the  manufacturer  of 
retail-resale  prices.  Business  spokes¬ 
men  argue  that  the  following  para¬ 
graph  from  the  decision  shows  clearly 
that  the  Court  does  not  think  Uncle 
Sam  has  much  authority  to  meddle  in 
pricing  policies  of  business: 

“The  further  effect  was  the  constraint 
imposed  upon  wholesale  and  retail 
dealers  in  selling  petitioner’s  products 
at  prices  fixed  by  the  petitioner,  and 
the  preventing  of  sale  by  such  dealers  of 
petitioner’s  products  at  prices  which 
such  dealers  desired,  thereby  depriving 
the  ultimate  purchaser  of  petitioner’s 
products  of  that  advantage  of  price 
which  otherwise  would  be  theirs  in  a 
natural  and  unobstructed  flow  of  com¬ 
merce  under  free  competition.” 

An  entirely  different  aspect  of  pric¬ 
ing  also  arises  in  the  current  hearings 
and  Congressional  debate  over  the  pro¬ 
priety  of  “basing-point”  system  of 
charging.  That  common  practice  of 
several  metallurgical  fields  seems  even 
more  under  a  cloud  of  Congressional 
disapproval.  Some  lawyers  think  that 
Uncle  Sam  might  with  little  complica¬ 
tion  succeed  in  regelating  it  out  of 
existence,  if  Congress  so  ordered,  and 
that  this  could  be  done  more  easily 
than  would  be  possible  with  the  other 
pricing  policies  which  are  under  fire. 

No  discussion  of  Federal  regulation 
of  pricing  is  complete  until  one  specu¬ 
lates  on  what  coal-price  authority  the 
Bituminous  Coal  Commission  is  going 
to  be  accorded  by  Federal  courts. 

Silicosis 


buck  for  making  Atlas  tires  on  a  cost- 
plus  basis.  Court  action  carrying  this 
principle  of  Federal  regulation  on 
wholesale  pricing  is  sure  to  go  to  the 
Supreme  Court,  whoever  wins  the  first 
round.  At  stake  is  the  fundamental 
issue  as  to  whether  unreasonable  trade 
practice  follows  the  giving  of  one  mer¬ 
chandising  agency  the  advantage  of  un¬ 
usually  low  price.  At  the  moment,  min¬ 
eral  and  metal  pricing  is  not  an  ob¬ 
vious  issue.  But  the  regulatory  camel 
has  got  more  than  his  nose  into  the  busi¬ 
ness  tent  already.  The  mining  indus¬ 
try  must,  therefore,  consider  whether  it 
wishes  to  help  to  push  him  out — if  that 
can  be  done  at  this  late  date. 

Washington  business  spokesmen  take 
a  little  comfort  in  this  situation  from 
one  phrase  in  the  recent  Supreme 
Court  decision  in  respect  to  cosmetics. 
The  Federal  Trade  Commission  was 
denied  in  this  decision  the  authority  to 


Secretary  of  Labor  Perkins  wants  her 
Department  to  take  charge  of  silicosis 
projects,  and  even  appears  willing  to 
ste^  the  spotlight  from  Representative 
Marcantonio,  whose  Labor  subcommit¬ 
tee  has  stirred  up  so  much  excitement 
in  Washington.  The  Secretary  of  Labor, 
in  fact,  goes  so  far  as  to  say  that  she 
will  “soon  call  a  national  conference  of 
representatives  of  industry,  labor,  and 
Federal  and  State  health  labor  commis¬ 
sions  and  safety  experts  and  engineeis 
to  map  plans  for  a  cooperative  cam¬ 
paign  to  prevent  silicosis.” 

At  the  first  meeting  which  Miss 
Perkins  convened,  there  were  present 
a  select  group  representing  labor,  in¬ 
surance,  government,  and  industrial 
trade  associations.  The  predetermined 
plan  of  the  meeting  was  to  have  her 
Department  requested  to  call  a  big  pub¬ 
lic  meeting,  to  draft  a  model  state  law 
on  preventive  measures,  and  even  to  go 
so  far  as  to  force  state  action  with  re¬ 
spect  to  all  occupational  diseases.  The 
United  States  Public  Health  Service 
and  United  States  Bureau  of  Mines 
career  men  who  have  spent  most  of 
their  lives  making  investigations  pre¬ 
sented  important  summaries  of  their 
knowledge.  But  the  suggestion  was  not 
welcome  that  these  thoroughly  informed 
career  bureaus  be  left  in  charge.  Ob¬ 
viously,  Director  Verne  A.  Zimmer, 
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Division  of  Labor  Standards,  Depart¬ 
ment  of  Labor,  as  presiding  officer,  and 
the  spokesmen  for  union  labor  would 
not  be  pleased  with  that  result.  They 
want  something  more  vigorous — more 
of  a  zealot’s  crusade. 

The  counter  proposal  of  the  im¬ 
portant  trade  associations  which  have 
been  represented  in  conference  in  the 
Labor  Department  is  that  responsible 
career  bureaus  of  the  Government 
should  be  put  in  charge  of  any  further 
work  that  is  required.  The  formulation 
of  a  recommendation  to  this  effect  ap¬ 
parently  had  not  been  deemed  feasible 
at  the  early  stages  of  the  March  con¬ 
ferences.  But  it  is  anticipated  that 
some  plan  similar  to  the  editorial 
recommendation  of  Engineering  and 
Mining  Journal  last  month  will  be 
evolved. 

Forward-looking  representatives  of 
industries  most  affected  are  disposed  to 
agree  that  State  legislation  should  be 
encouraged  in  order  clearly  to  define 
the  limits  of  industrial  responsibility. 
It  appears  that  further  research  is 
much  less  needed  than  informed  advice 
for  State  legislators,  in  order  that  these 
men  may  not  unwittingly  formulate  re¬ 
strictive  and  burdensome  measures 
which  give  no  benefits  to  the  workers 
involved. 

Bossing  Business 

Washington  has  no  less  desire  than 
formerly  to  take  the  steering  wheel  of 
business  in  every  important  industry. 
Present  activities,  however,  seem  more 
like  back-seat  driving  or  curb-side 
shouting  of  “road  hog.”  Several  of  the 
much-vaunted  efforts  of  last  year  are 
quieting  down,  despite  the  ardor  of  in¬ 
dividual  sponsor-officials. 

The  Berry  Conferences  undertaking 
to  revitalize  some  features  of  NRA 
activity  have  flivvered.  Secrecy  sur¬ 
rounded  the  March  meetings  of  the  com¬ 
mittee  conferees  who  met  to  formulate 
final  designs  for  the  proposed  pulmotor. 
Plenty  of  leaks  demonstrate  that  secrecy 
is  strategically  important  to  conceal  in¬ 
ability  to  formulate  anything  useful  for 
the  purpose  intended. 

Reciprocal  tariff  revision  is  at  a 
standstill  so  far  as  it  affects  industrial 
matters.  So  also  is  the  much-touted 
proposal  of  disgruntled  industry  spokes¬ 
men  who  were  very  certain  early  this 
year  that  the  reciprocal  trade-agree¬ 
ment  authority  of  the  President  would 
be  repealed.  Regardless  of  the  desir¬ 
ability  of  reciprocal  tariffs,  it  is  evi¬ 
dent  in  late  March  that  no  change  in 
law  or  in  practice  is  to  be  expected  this 
year. 

The  TVA  programs  of  social  reform 
are  being  quietly  relegated  to  incon¬ 
spicuous  official  position.  Careful  study 
of  the  Supreme  Court  authorization  for 
purchase  of  power  lines  is  proving  more 
discouraging  to  this  Alphabetic  man¬ 
agement  than  at  first  seemed  likely. 

Of  greatest  interest  to  the  mining  in¬ 
dustry,  among  the  many  features  of  the 


TVA  decision  in  the  Supreme  Court,  is 
the  section  which  cites  the  rights  of  the 
Federal  Government  to  mine  and  mar¬ 
ket  minerals  and  metals  from  public 
lands.  Some  were  at  first  disposed  to 
believe  that  this  was  going  to  suggest 
or  encourage  the  entry  of  the  Govern¬ 
ment  into  the  mining  industry.  That 
result  was  clearly  not  intended  by  the 
Court,  but  might  have  been  a  secondary 
consequence  of  its  phraseology.  There 
is  really  no  cause  for  alarm  among 
miners  in  the  following  carefully  chosen 
language  of  the  majority  decision: 

“And  it  would  hardly  be  contended 
that,  when  the  Government  reserves  coal 


Mine  Census  Confusion 

UESTIONNAIRES  to  the 
mining  industry  this  year  com¬ 
bined  the  regular  inquiry  of  the 
Census  Bureau  and  that  of  the 
Bureau  of  Mines.  This  was  in¬ 
tended  to  simplify  and  speed  up  the 
two  statistical  studies  and  to  aid  the 
industry  in  preparing  quick  returns, 
requiring  only  one,  and  not  the  cus¬ 
tomary  two,  separate  reports.  Un¬ 
fortunate  confusion  followed  because 
some  who  received  the  questionnaires 
thought  that  the  officials  of  the 
Bureau  of  Mines  were  going  into 
new  fields,  asking  for  information 
which,  as  one  critic  puts  it,  “is  none 
of  their  business.” 

As  a  matter  of  fact,  no  new  in¬ 
formation  was  sought  by  either 
bureau.  Those  who  have  under¬ 
stood  otherwise  can  put  their  fears 
aside  and  make  a  combined  return. 
This  will  be  regarded  as  confi¬ 
dential,  just  as  always.  It  will 
merely  result  in  more  accurate  and 
technically  dependable  reports.  The 
most  important  advantage  to  be 
anticipated  is  that  all  returns  will  be 
inspected  by  competent  experienced 
persons  acquainted  with  mining 
statistics.  Mere  routine  clerical 
handling,  as  has  been  necessary 
sometimes  in  the  past,  is  to  be 
eliminated. 

Industrial  representatives  who  have 
looked  into  the  matter  carefully  are 
telling  their  friends  that  prompt  and 
full  cooperation  in  replies  is  well 
deserved. 


on  its  lands,  it  can  mine  the  coal  and 
dispose  of  it  only  for  the  purpose  of 
heating  public  buildings  or  for  other 
governmental  operations.  Or,  if  the 
Government  owns  a  silver  mine,  that  it 
can  obtain  the  silver  only  for  the  pur¬ 
pose  of  storage  or  coinage.  Or  that 
when  the  Government  extracts  the  oil  it 


has  reserved,  it  has  no  constitutional 
power  to  sell  it.  .  .  .  The  United  States 
owns  the  coal,  or  the  silver,  or  the  lead, 
or  the  oil,  it  obtains  from  its  lands,  and 
it  lies  in  the  discretion  of  the  Congress, 
acting  in  the  public  interest,  to  deter¬ 
mine  how  much  of  the  property  it 
shall  dispose.” 

Corporation  Financing 

Fundamentals  of  fiscal  policy  in 
every  domestic  corporation  require  new 
scrutiny  by  managements.  Final  de¬ 
cision  as  to  future  dividend  and  financ¬ 
ing  plans  cannot  be  determined  until  the 
form  of  new  tax  law  is  known.  But 
certain  principles  which  motivate  the 
present  revision  and  which  will  influ¬ 
ence  future  business  policy  are  already 
clear.  Outstanding  facts  which  de¬ 
serve  special  business  notice  include: 

1.  The  New  Deal  will  continue  to 
press  by  every  means,  including  the 
form  of  taxation,  its  desire  to  destroy 
mere  bigness  of  business.  The  rates 
imposed  on  corporate  income  will  be 
scaled  upward  according  to  mere  size, 
if  the  President  has  his  way. 

2.  Disbursement  of  all  earnings  as 
dividends  is  desired.  This  also  repre¬ 
sents  primarily  a  wish,  almost  a  fetish, 
of  the  President.  He  has  an  unchange¬ 
able  belief  that  surpluses  are  evil  things 
socially. 

3.  Removal  of  the  cushion  of  accumu¬ 
lated  undisbursed  earnings  is  admitted 
to  be  of  some  disadvantage  by  those 
who  propose  prompt  distribution  of  all 
earnings.  But  this  danger  cannot  be 
swept  aside,  even  though  Administra¬ 
tion  preference  might  regard  it  as  of 
less  importance  than  the  achieving  of 
objectives  against  bigness  and  against 
surpluses.  One  observer  opines  in  this 
regard — “Anyway,  no  one  expects  an¬ 
other  depression  when  such  cushion 
would  be  needed  during  Roosevelt’s 
Administrations.” 

4.  Financing  of  industrial  expansion 
by  new  security  issues  would  be  almost 
necessary  if  complete  earnings’  dis¬ 
bursement  can  be  forced  by  a  super¬ 
tax  on  undistributed  income.  This  is 
in  itself  a  desired  objective  of  the  New 
Deal,  which  would  like  to  have  SEC 
supervision  of  new  security  issues,  so' 
that  further  scrutiny  of  corporate  plans 
and  policies  would  be  feasible. 

5.  Forcing  the  financing  of  further 
expansion  by  new  securities  would,  it  is 
hoped  by  New  Dealers,  result  in  lower 
cost  of  money  to  corporations.  There 
is  talk  about  new  4  per  cent  industrial 
bonds  supplying  money  instead  of  al¬ 
lotments  from  reserves  and  surpluses. 
This,  it  is  argued,  would  increase  tax¬ 
able  net  income,  both  that  collected  at 
the  source  and  that  levied  when  it  be¬ 
comes  a  receipt  of  the  stockholder  or 
bondowner.  No  one  in  Administration 
circles  will  admit  that  this  new  financ¬ 
ing  would  slow  down  business  expan¬ 
sion.  Critics  freely  charge  this,  but,  of 
course,  can  prove  nothing. 
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FourNevada  Companies  Consolidate 
Holdings  in  Manhattan  District 

Merger  Is  Known  as  Manhattan  Premier  Gold  Mines,  Inc. — Extension  of  Cen¬ 
tral  Tunnel,  on  Comstock  Lode,  Completed — Lucky  Boy  Silver-Lead  Mines, 
Near  Hawthorne,  Reopened — Leasers  Active  in  Wonder  District 


CONSOLIDATION  of  four  old  com¬ 
panies  at  Manhattan,  Nye  County, 
Nev.,  has  been  effected  through  action 
of  their  stockholders.  The  new  merger 
is  known  as  the  Manhattan  Premier 
Gold  Mines,  Inc.,  and  has  absorbed  the 
Manhattan  White  Caps,  Nevada  Coali¬ 
tion,  White  Caps  Extension,  and  Man¬ 
hattan  Consolidated  companies,  together 
with  a  number  of  adjacent  claims.  John 
Connolly,  of  Tonopah,  heads  the  new 
corporation.  Development  will  be  ex¬ 
tended  to  deeper  levels,  especially  in  the 
White  Caps  area.  Deeper  levels  show 
little  arsenical  sulphides,  notably  realgar 
and  orpiment,  that  precluded  local  treat¬ 
ment  of  ore  from  the  upper  levels. 

Work  of  preparing  the  ground  for  the 
construction  of  the  new  300-ton  flotation 
plant  at  the  Mountain  City  Copper  mine. 
Mountain  City,  Elko,  Nev.,  is  being 
carried  on  by  the  International  Smelting 
Company.  Late  in  July  or  early  in 
August  the  company  plans  to  have  the 
mill  in  operation.  It  is  hoped  the  road 
to  Elko  will  be  in  condition  during  April 
for  hauling  of  ore  and  equipment  for  the 
new  mill. 

During  1935  the  flotation  mill  of  the 
Arizona  Comstock  Corporation  at 
Virginia  City  treated  110,497  tons  of 
ore  from  the  open-cut  on  the  outcrop  of 
the  Comstock  lode,  and  5,258  tons  from 
underground  workings,  a  total  of  115,- 
755  tons,  total  gross  income  from  which 
was  $370,991.09.  Recovery  by  flotation 
was  about  59  per  cent  and  impounded 
tailings  from  this  operation  are  estimated 
to  have  a  recoverable  value  of  $156,359. 
Plans  are  in  progress  to  complete  the 
500-ton  cyanide  plant,  after  which,  tests 
indicate,  a  recovery  of  98  per  cent  may 
be  counted  on.  W.  J.  Loring  is  presi¬ 
dent  and  managing  director. 

Late  sampling  of  the  Dan  Tucker  mine 
of  the  United  Goldfields  Company,  near 
Sand  Springs,  Churchill  County,  is 
said  to  indicate,  embracing  the  four 
parallel  quartz-filled  veins,  a  silicified 
zone  over  80  ft.  wide  that  can  be  mined 
with  profit  by  power  shovel.  Water  is 
available  near  the  mine.  January  Jones, 
of  Reno,  is  manager. 

Contracts  involving  surface  and  under¬ 
ground  work  in  the  Ophir  section  of  the 
lately  merged  Consolidated  Virginia,  on 
the  Comstock  lode,  have  been  completed. 
This  work  included  extending  and  en¬ 
larging  the  old  Central  tunnel,  connect¬ 
ing  with  the  new  Ophir  incline  shaft, 
and  the  opening  of  five  large  cuts,  by 


means  of  power  shovel,  across  the  lode 
outcrop.  Howard  W.  Squires,  directing 
engineer,  said  that  these  open-cuts  had 
proved  the  surface  orebody  to  be  of 
great  width  and  to  have  a  length  on  the 
Ophir  of  at  least  750  ft.  It  was  reported 
in  Virginia  City  that  the  option  on  Con¬ 
solidated  Virginia  control,  held  by  John 
J.  Raskob  and  associates,  had  been  ex¬ 
tended  beyond  the  original  date  of  term¬ 
ination  in  early  April. 

■♦■A  crew  of  miners  has  been  engaged 
in  reopening  old  workings  of  the  Lucky 
Boy  silver-lead  mine,  near  Hawthorne. 
A  group  of  California  and  New  York 
men  lately  secured  an  option  on  the 
property,  and  the  work  in  progress  is 
designed  to  prepare  the  mine  for 
thorough  sampling.  The  old  300-ton 
flotation  mill  may  be  reconditioned,  it 
was  reported.  J.  H.  Miller,  of  Haw¬ 
thorne,  is  principal  owner  of  this  once 
productive  mine. 

Resumption  of  mining  in  the  old 
Wonder  silver-gold  district  is  proceed¬ 
ing  and  assuming  a  substantial  scale. 
Lessees  have  been  shipping  ore  of  high 
grade  from  the  Jack  Pot  mine,  and  new 
work  has  been  undertaken  in  the  Nevada 
Wonder,  which  produced  some  $6,000,- 
000.  The  Nevada  Silver  Consolidated 
Company  has  acquired  the  Queen  group 
of  eleven  patented  claims  and  is  reopen¬ 
ing  the  Vulture-Queen  tunnel  and  plan¬ 
ning  early  mill  construction.  E.  V. 
Schulze,  of  Fallon,  is  manager  and 
George  A.  Manning,  of  Campbell,  N.  Y., 
is  president. 


Kennecott  Earnings  Reflect 
Expansion  in  Copper  Sales 

Consolidated  net  income  of  Kennecott 
Copper  Corporation  for  1935  was  $13,- 
164,571,  before  depletion,  which  com¬ 
pares  with  earnings  of  $5,719,854  in  the 
year  previous. 

According  to  the  annual  report  to 
stockholders,  production  of  copper  from 
the  operating  properties  and  subsidiaries 
of  Kennecott  in  the  United  States, 
Alaska,  and  Chile  amounted  to  418,269,- 
528  lb.,  against  393,222,649  lb.  in  1934. 
Deliveries  against  sales  totaled  487,017,- 
806  lb.,  compared  with  410,479,323  lb. 
in  1934. 

Utah  Copper  produced  118,466,057  lb. 
of  marketable  copper  during  1935, 
against  78,787,348  lb.  in  the  year  pre¬ 
vious. 

The  Ray  mines,  in  Arizona,  and  the 
Chino  mines,  in  New  Mexico,  remained 
idle  throughout  the  year.  The  Nevada 
mines  produced  67,659,330  lb.  of  copper. 

Copper  output  of  Braden  Copper 
Company,  Chilean  division,  was  224,- 
020,141  lb.  during  1935,  which  was 
about  30,000,000  lb.  less  than  the  1934 
production.  The  reduction  in  output 
was  necessary  to  correct  the  oversupply 
and  avert  a  complete  demoralization  of 
the  European  copper  market,  and,  in  the 
final  analysis,  the  increase  of  more  than 
2c.  per  pound  in  the  foreign  price  more 
than  compensated  for  the  reduction  in 
output,  the  report  states. 

The  mines  at  Kennecott,  Alaska,  were 
reopened  in  June,  1935,  and  produced 
8,124,000  lb.  of  copper. 

In  order  to  identify  more  clearly  the 
ownership  and  character  of  the  products 
of  the  American  Electrical  Works,  ac¬ 
quired  by  Kennecott  in  October,  1935, 
the  name  of  the  subsidiary  has  been 
changed  to  Kennecott  Wire  &  Cable 
Company. 

The  Chase  Companies,  Inc.,  showed 
a  substantial  increase  in  business  in 
1935. 


NE.\R  THE  BORDER  of  Chile  and  Bolivia  is  Mount  Ollagae,  which  reaches 
an  altitude  of  approximately  - 16,000  ft.  The  colnmn  of  white  smoke  on  the 
left  In  a  fnmerole  and  on  the  ri^ht  lies  the  slope  of  the  volcano  covered  with 
high-grade  sulphur.  The  white  spots  are  snow 
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Developments  in  Some  Idaho  Mines 
Reveal  Additional  Vein  Systems 

Silver  Crescent  Reports  Favorable  Indications  After  Striking  New  Deposit 
Parallel  to  Old  Ledge — Long  Tunnel  for  Polaris  Oudet  Cut  New  Ore — Shaft 
Sinking  Started  at  Metropolitan  Mines — Silver  Cable  Plans  to  Ship  Ore 


The  silver  crescent  mine, 

on  Moon  Creek,  was  reported  to 
have  recently  cut  a  new  vein  system. 
The  strike  was  made  about  50  ft.  south 
of  the  No.  2  vein,  in  a  crosscut  extended 
to  prospect  a  surface  showing  lying 
parallel  to  the  other  veins.  The  ledge 
is  reported  to  reveal  some  excellent 
lead-silver  ore  along  the  footwall  side, 
and  the  vein  is  said  to  be  5  ft.  wide  and 
well  mineralized  across  its  entire  width. 
Drifting  will  be  started  as  soon  as  a 
station  can  be  cut  and  equipment  ar¬ 
ranged  for  the  additional  work.  The 
company  owns  a  group  of  nineteen 
claims  in  the  Moon  Creek  district,  lying 
in  a  parallel  position  with  the  “dry- 
ore”  silver  belt. 

The  two-mile  tunnel  driven  through 
Silver  Summit  and  Chester  ground  to 
provide  an  outlet  for  the  Polaris  ore  is 
rapidly  nearing  its  objective.  Contractor 
Harry  Pearson,  who  has  been  in  charge 
of  the  work,  expects  to  reach  the  Po¬ 
laris  ground  within  the  next  month.  The 
tunnel  is  1,020  ft.  below  the  collar  of 
the  Polaris  shaft.  From  the  900  level 
of  the  shaft  a  drift  has  been  extended 
eastward  about  600  ft.  and  a  raise  from 
the  tunnel  level  will  make  the  connec¬ 
tion.  The  tunnel  has  passed  through 
the  Silver  Summit  for  the  larger  por¬ 
tion  of  the  distance,  cutting  through  a 
corner  of  the  Purim  group  of  the  Silver 
Dollar  company  and  passing  through  the 
Chester  ground,  the  latter  being  owned 
by  the  Polaris  company.  In  driving 
through  the  Chester  ground  a  vein  was 
disclosed  carrying  some  rich  silver 
values  which  will  later  be  explored  by 
drift  operations. 

Disclosure  of  a  vein  carrying  high 
silver  values  was  reported  by  Jim  Rich¬ 
ardson,  of  Trapper  Creek,  who  states 
that  assays  gave  returns  of  71  oz.  sil¬ 
ver  and  9  per  cent  lead  taken  from  a 
vein  5  ft.  in  width.  Trapper  Creek  is 
a  tributary  of  the  east  fork  of  Pine 
Creek  extending  southward  at  a  point 
about  midway  between  the  Nabob  and 
Douglas  properties.  Several  mining 
men  who  have  visited  the  property  are 
said  to  believe  the  find  has  merit. 

Miners  have  started  shaft  sinking  on 
the  Big  Creek  property  of  Metropolitan 
Mines,  where  it  is  planned  to  open  and 
explore  extensively  the  vein  system  on 
the  400  level,  200  ft.  below  the  present 
200  level,  according  to  R.  S.  Merriam, 
managing  engineer.  Water  from  the 
shaft  is  being  discharged  in  a  storage 


tank  on  the  200  level,  from  which  point 
it  is  relayed  to  the  surface  by  a  newly 
installed  automatic  pumping  unit,  elec¬ 
trically  driven.  The  sinking  hoist  also 
uses  electric  power,  brought  under¬ 
ground  through  high-voltage  submarine 
cable.  Metropolitan  adjoins  the  Sun¬ 
shine  on  the  south. 

Plans  for  the  movement  of  ore  from 
the  Silver  Cable  mine  are  being  worked 
out  by  G.  W.  Ringel,  president-manager 
of  the  corporation,  who  states  that  some 
additional  machinery  and  equipment 
will  be  necessary  before  shipments  can 
begin.  The  ore  will  be  hauled  to  the 
Gold  Hunter  mill,  at  Mullan,  for  treat¬ 
ment.  Manager  Ringel  estimates  de¬ 
livery  of  between  200  and  300  tons  can 
be  made,  once  the  necessary  equipment 
is  available. 

A  six-drill  compressor  and  other 
equipment  have  recently  been  installed 
at  the  Idaho  Mother  Lode  mine,  in  the 
Murray  district.  Work  of  remodeling 
the  mill  is  now  occupying  the  attention 
of  Manager  Henry  Throndson  and  his 
crew  of  five  men.  Equipment  designed 
especially  to  treat  the  gold  ore  of  the 
Mother  Lode  vein  will  be  installed  as 
soon  as  the  reconstruction  work  in  the 
plant  is  completed. 

Plans  for  further  developing  the  Sil¬ 
ver  Syndicate  property  in  the  Big  Creek 
district  are  reported  to  be  well  under 
way,  with  machinery  and  other  equip¬ 
ment  now  being  installed.  The  Silver 
Syndicate,  a  new  corporation,  has 
acquired  the  Palmer  group  of  claims, 
joining  the  Sunshine  on  the  north  and 
formerly  known  as  the  Little  Sunshine. 


National  Lead  Company 

For  the  year  1935,  National  Lead 
Company  reports  a  total  net  income  of 
$5,261,389,  against  $4,200,188  in  1934. 
Sales  for  the  last  year  amounted  to  $66,- 
559,197,  which  compares  with  $56,350,470 
in  1934.  Stockholders  will  vote  on  April 
16  on  the  recommendation  of  directors 
for  a  10-for-l  split  in  the  common  stock. 
The  annual  report  discloses  that  the  pres¬ 
ent  normal  reserves  of  raw  materials  in¬ 
clude  49,687  short  tons  of  lead,  valued 
at  3c.  per  pound ;  1,124  tons  of  tin,  valued 
at  21c.  per  pound;  and  259  tons  of  anti¬ 
mony,  valued  at  5c.  per  pound.  Stocks 
in  excess  of  these  normals  are  valued  at 
cost  or  market,  whichever  is  lower. 


4-  The  Syndicate  Mining  &  Exploration 
company,  with  holdings  opposite  the 
mouth  of  Big  Creek  and  reaching  to 
Moon  Creek,  has  concluded  an  arrange¬ 
ment  whereby  the  property  title  was 
conveyed  to  the  Silverton  Mining  Com¬ 
pany,  the  latter  concern  owning  a  group 
of  claims  in  the  “dry-ore”  belt  immedi¬ 
ately  west  of  the  Mineral  Point  group. 
The  Silverton  company  is  headed  by 
Harold  Drummond  and  J.  Clifford 
Moore,  both  of  Kellogg.  Stewart 
Campbell,  former  State  Mine  Inspector, 
is  the  consulting  engineer  for  the  cor¬ 
poration. 

4- Good  progress  is  being  made  in  the 
crosscut  tunnel  on  the  St.  Elmo  prop¬ 
erty.  John  George,  manager,  has  added 
a  second  shift,  and  the  project  is  being 
carried  ahead  with  all  possible  speed. 
About  1,200  ft.  of  crosscut  tunnel  must 
be  driven  to  reach  the  vein. 

• 

Mesabi  Range  Revamping 
Washing  Plants 

With  the  first  let-up  of  the  extreme 
cold  weather  in  February,  active  work 
has  been  in  progress  on  the  west  end  of 
the  Mesabi  range  in  repairing,  revamp¬ 
ing,  and  adding  to  the  various  washing 
plants.  Due  to  rocky  areas  discovered 
in  orebodies  while  stripping,  the  Can- 
isteo  washing  plant  is  adding  picking 
belts  to  its  present  equipment  and  re¬ 
vamping  its  screening  arrangement.  To 
complete  this  change  it  was  necessary  to 
purchase  a  5x14  ft.  double-deck  screen 
from  the  Allis-Chalmers  Company  and 
add  new  rock  chutes  for  hand  picking. 

4-  The  most  extensive  additions  to  wash¬ 
ing  plants  are  being  made  by  the  Jones 
&  Laughlin  Company  at  the  Hill  Annex 
mine.  Two  No.  10  Newhouse  crushers, 
three  Robbins  screens,  and  a  Dorr  bowl 
classifier  are  being  installed  in  a  new 
structural-steel  addition  to  the  present 
plant.  It  was  found  here  that  better  re¬ 
covery  and  higher  grade  could  be 
secured  by  reducing  all  ore  to  minus  |- 
in.  mesh.  No  reduction  to  capacity  will 
result  from  these  additions. 

4-  Besides  starting  early  stripping  at 
three  of  its  Nashwauk  properties, 
Snyder,  Ann,  and  Harrison  Annex, 
Butler  Bros,  are  rebuilding  the  Harrison 
rock-screening  plant,  and  making  minor 
changes.  Not  far  from  this  plant  is  the 
two-unit  mill  of  the  Wisconsin  Steel 
Company,  where  jigging  equipment  is 
installed.  A  new  Allis-Chalmers  vibrat¬ 
ing  screen  is  being  added  to  the  flow¬ 
sheet  to  improve  grade.  This  company 
is  also  adding  a  flue-dust  extractor  to 
its  sintering  plant  at  the  Bruce  mine, 
near  Chisholm. 

4- At  the  Charleson  Iron  Mining  Com¬ 
pany’s  Dale  pit,  near  Hibbing,  a  com¬ 
plete  revamping  of  the  washing  plant  is 
being  made  to  eliminate  the  use  of  trucks 
in  hauling  ore  from  the  pit  to  the  plant. 
A  belt  conveyor  over  500  ft.  long  will 
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bring  the  ore  from  the  pit  to  the  plant. 
A  new  4xl2-£t.  double-deck  Allis- 
Chalmers  screen  will  be  installed  above 
the  Dorr  bowl  classifier.  With  this 
combination  all  tractor  haulage  will  be 
confined  to  the  pit  bottom. 

Calumet  &  Hecia 

Calumet  &  Hecia  Consolidated  Copper 
Company  produced  36,330,800  lb.  of  cop¬ 
per  from  the  Conglomerate  mine  and 
9,118,000  lb.  from  the  reclamation  plant 
at  Lake  Linden  during  1935,  the  annual 
report  shows.  The  smelter  produced  56,- 
559,562  lb.  of  copper  last  year.  Ship¬ 
ments  amounted  to  66,672,879  lb.  of 
copper  and  1,214  tons  of  copper  oxide. 

The  report  states  that  encouraging  re¬ 
sults  have  been  obtained  in  the  old  Ropes 
gold  mine,  where  drifting  and  diamond 
drilling  are  being  carried  on.  Sampling 
indicates  the  possibility  of  considerable 
tonnages  of  low-grade  material,  and 
efforts  are  being  made  to  determine 
more  precisely  the  extent  and  grade  of 
these  deposits.  The  company  has  options 
on  the  greater  part  of  the  formerly  pro¬ 
ductive  area  in  Goldfield,  Nev.,  together 
with  some  adjacent  claims.  There  are 
good  geological  reasons,  it  is  stated,  for 
the  belief  that  there  are  localities,  here¬ 
tofore  unexplored,  in  this  camp  where 
conditions  are  favorable  for  the  occur¬ 
rence  of  other  gold  deposits.  Some  of 
these  places  are  readily  accessible,  and 
explorations  are  now  being  conducted  to 
test  them. 

• 

St  Joseph  Lead  Reports 
Profit  for  1935 

St.  Joseph  Lead  Company’s  annual  re¬ 
port  for  1935  shows  a  net  profit  for  the 
year  of  $486,199  after  all  deductions, 
which  compares  with  a  loss  of  $812,534 
in  1934.  The  report  states  that  the  large 
difference  between  the  two  periods  is 
primarily  due  to  the  change  in  the 
method  of  computing  depletion.  The 
company’s  long-term  indebtedness  was 
reduced  from  $8,000,000  to  $5,500,000 
during  1935. 

The  company’s  Southeast  Missouri 
properties  were  operated  throughout  the 
year  on  a  curtailed  basis,  and  the  Bal- 
mat  and  Edwards  zinc  properties,  in 
New  York,  were  operated  continuously 
on  slightly  less  than  a  full-time  schedule. 

The  Robinson  mine  of  Kansas  Ex¬ 
plorations,  Inc.,  located  in  the  Tri-State 
district,  was  sold  to  American  Zinc, 
Lead  &  Smelting  Company  on  Aug.  12, 
1935. 

Construction  work  on  the  Aguilar 
Corporation’s  lead-zinc-silver  property 
in  Argentina  has  been  completed,  and 
the  mill  was  placed  in  operation  Feb. 
5,  1936.  Owing  to  improved  conditions 
in  the  metal  markets,  the  company  will 
increase  the  capacity  from  200  to  400 
tons  of  ore  per  day,  but  milling  on  the 
400-ton  basis  will  not  commence  until 
about  July,  1936. 


Tri-State  Activity  Swings  Upward 
With  Arrival  of  Warmer  Weather 

Several  Mills  Are  Being  Rebuilt  and  Prepared  for  an  Early  Reopening — Eagle 
Picher  Mining  and  Smelting  Company  to  Increase  Pumping  Facilities  in 


the  Webb  City  District — ^Two  New 

Mining  activities  in  the  Tri¬ 
state  zinc  and  lead  district  have 
increased  in  the  same  ratio  with  the  rise 
in  the  thermometer.  During  the  recent 
protracted  cold  wave  the  number  of 
mills  active  in  the  field  was  cut  to  less 
than  25  and  production  for  one  week 
was  down  to  5,000  tons.  At  the  end  of 
March  the  number  of  active  plants  had 
increased  to  70,  or  the  largest  number 
operating  since  in  November,  1930.  Pro¬ 
duction  reached  almost  11,000  tons,  or 
the  greatest  it  had  been  since  November, 
1929. 

The  Eagle-Picher  Mining  &  Smelting 
Company  has  ordered  another  14-in. 
Pomona  pump  with  which  to  speed  up 
the  dewatering  of  the  Webb  City  dis¬ 
trict.  The  new  pump  will  replace  the 
18-in.  Pomona  at  the  Blue  Bell  shaft 
in  the  Oronogo  bottoms,  which  in  turn 
will  be  moved  to  the  Robinson  land,  in 
the  North  Webb  City  district.  Two  14- 
in.  pumps  are  now  operating  in  that 
section  of  the  field.  The  pumping  ca¬ 
pacity  in  the  North  Webb  City  district 
will  be  increased  to  12,000  g.p.m.  by 
these  changes.  The  flow  of  water  in  the 
Oronogo  district,  which  at  one  time 
reached  16,000  g.p.m.,  has  declined  to 
less  than  5,000. 

•f  The  Evans- Wallower  Lead  Company, 
under  the  direction  of  F.  S.  Elfred,  of 
Baxter  Springs,  Kan.,  has  announced 
that  the  company  will  rebuild  its  No.  24 
mill,  in  the  Kansas  district,  and  hopes 
M  have  it  in  operation  within  60  days. 

Federal  Mining  &  Smelting  Company, 
L.  G.  Johnson,  Baxter  Springs,  super¬ 
intendent,  expects  to  have  the  old  Mun- 
cie  mill  rebuilt  by  April  1.  The  plant 
has  been  idle  since  1929  and  had  to  be 
practically  rebuilt. 

The  Semple  Mining  Company,  which 
is  operating  two  tailing  mills,  is  draw¬ 
ing  plans  for  a  new  mill  to  be  built  on 
the  Copper  land,  near  Treece,  Kan.,  ac¬ 
cording  to  C.  Y.  Semple,  of  Treece. 

The  Mary  M.  Mining  Company  has 
purchased  the  Black  Eagle  mine,  closed 
by  the  cold  weather,  and  has  reopened 
the  property,  according  to  Charles  A. 
Neal,  of  Miami.  The  transaction  was 
the  first  sale  of  a  mine  announced  in 
months  and  others  may  be  forthcoming 
within  the  next  month  or  two. 

•♦■Two  new  tailing  mills,  the  largest 
ever  constructed  in  the  Tri-State  dis¬ 
trict,  were  completed  shortly  after  the 
middle  of  March  and  have  been  placed 
in  operation.  The  Captain  Milling 
Company  completed  a  mill  on  the  Wil- 


Large  Tailings  Mills  Start  Operatiohs 

bur  lease  of  the  Commerce  Mining  & 
Royalty  Company,  which  will  treat  the 
Wilbur  tailings  and  the  Bendelari  tail¬ 
ings  of  the  Eagle-Picher  Mining  & 
Smelting  Company.  The  plant  has  42 
cells  of  rougher  and  slougher  jigs,  and 
eight  Butchart  flotation  machines,  and 
expects  to  treat  3,000  tons  of  tailings 
daily,  from  which  an  extraction  of  from 
1  to  per  cent  is  estimated,  according 
to  Elmer  Esern,  of  Miami. 

■♦■The  Cardin  Mining  &  Milling  Com¬ 
pany,  operating  two  tailing  mills  in  the 
district,  has  completed  a  third  on  the 
Admiralty  lease,  near  Douthat,  Okla. 
This  mill  has  23  cells  of  rougher  and 
chat  jigs,  a  six-cell  Denver  Sub-A  float 
machine,  and  two  Butchart  machines. 
The  plant  will  handle  approximately  100 
tons  of  tailings  per  hour,  according  to 
Henry  Hartzell,  manager,  of  Baxter 
Springs. 

• 

A.  S.  &  R.  Net  Income 
Increased  Last  Year 

Net  income  of  the  American  Smelting 
&  Refining  Company  for  1935  was  $13,- 
768,153,  compared  with  $7,583,202  in 
1934. 

Production  of  refineries  of  the  Amer¬ 
ican  Smelting  &  Refining  Company  from 
products  treated  on  toll  for  account  of 
others,  products  of  purchased  materials, 
and  products  of  owned,  partly  owned, 
or  leased  mines,  in  1934  and  1935,  was 
as  follows: 

1934  (o)1935 


Gold,  o* .  1,476,487  1,869,299 

SUver,  o*.  (6) .  76,382.037  97,317,373 

Lead,  tons .  329,844  369,600 

Copper,  tons .  158,745  204,452 

Zinc,  tons .  58,268  64,173 


(a)  Includes  Federated  Metals  Company  for  fin-t 
time,  (b)  Includes  foreign  refined  silver  re-treated. 

Regarding  the  company’s  investments, 
it  is  stated  that  these  include  substantial 
holdings  in  General  Cable  Corporation, 
Revere  Copper  &  Brass,  Federal  Min¬ 
ing  &  Smelting  Company,  Mining  Trust, 
Ltd.,  and  Premier  Gold  Mining  Com¬ 
pany,  Ltd. 

• 

American  Zinc  Institute 

The  annual  meeting  of  the  American 
Zinc  Institute  will  be  held  at  the  Hotel 
Statler,  St.  Louis,  Mo.,  April  20  and 
21.  Legislation  affecting  the  zinc  in¬ 
dustry  will  be  discussed,  and  those  pres¬ 
ent  will  hear  about  the  organization  and 
objectives  of  the  Air  Hygiene  Founda¬ 
tion  of  America,  which  has  undertaken 
to  study  the  problem  of  silicosis. 
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Western  Australia  and  New  Zealand 
Gold  Mines  Increasing  Production 

Large  Mill  to  Be  Erected  at  Big  Bell  Mine  Being  Developed  by  American 
Smelting  &  Refining  and  Premier  Gold — New  Gold  Dredges  Being  Con¬ 
structed  for  New  Zealand  Placers — Magnesium  Deposits  in  Tasmania 


The  western  Australian  Gov¬ 
ernment  has  promised  to  build  a 
railway  from  Cue,  a  distance  of  22 
miles  to  the  Big  Bell  mine,  at  Coo- 
dardie.  This  property  has  since  1932 
been  developed  by  the  American  Smelt¬ 
ing  &  Refining  Company  and  the 
Premier  Gold  Mining  Company  of 
Canada.  The  lode  is  78  ft.  wide  and 
assays  3.7  dwt.  A  treatment  plant  with 
a  capacity  of  1,000  tons  daily  is  to  be 
erected. 

Wiluna  Gold  Mines,  Ltd.,  is  erecting 
a  smelter  to  treat  its  own  roasted  con¬ 
centrate  as  well  as  that  of  the  Moon¬ 
light  mine,  which  is  being  developed  by 
Gold  Fields  Australian  Development, 
Ltd.  The  arsenopyrite  concentrate  from 
Wiluna  and  the  stibnite  concentrate 
from  the  Moonlight  will  be  roasted,  sin¬ 
tered,  and  smelted  with  lead  concen¬ 
trate  from  mines  recently  acquired  at 
Northampton,  W.  A.  The  antimony 
will  be  removed  in  the  softening  process 
and  the  lead  bullion  de-golded  by  zinc 
as  is  done  at  Port  Pirie.  The  company 
estimates  that  on  the  treatment  of  5,000 
tons  of  flotation  concentrate  monthly 
from  50,000  tons  of  ore  smelting  will 
give  an  increased  profit  of  £42,000  per 
annum  as  compared  with  the  present 
method  of  flotation-roasting-cyanida- 
tion.  Smelting  of  the  accumulated  resi¬ 
dues,  which  at  present  are  allowed  to 
weather  before  being  re-treated  at  the 
rate  of  3,000  tons  monthly,  will  give  a 
further  profit  of  £41,000  annually  for 
four  years. 

On  the  Sand-Queen-Gladsome  mine. 
Cue,  W.  A.,  which  is  being  developed 
and  equipped  with  a  ten-head  battery, 
25,700  tons  has  been  proved  between 
Nos.  4  and  5  levels  and  15,000  tons 
between  Nos.  5  and  6  levels.  On  the 
No.  6  level  the  lode  has  been  driven  on 
for  180  ft.,  average  width  being  45  in. 
and  average  assay  14  dwt.  The  mine 
has  been  unwatered  by  a  Pomona  pump, 
which  successfully  handled  a  large 
quantity  of  sand. 

The  plant  of  the  Kalgoorlie  Ore 
Treatment  Company,  Ltd.,  is  being  ex¬ 
tended  to  treat  20,000  tons  monthly. 
Fahrenwald  flotation  cells  are  being  in¬ 
stalled  and  will  recover  a  sulphide  con¬ 
centrate  after  cyanidation.  This  con¬ 
centrate  will  then  be  roasted  and  cy- 
anided.  The  bromo-cyanide  method 
will  be  abandoned  in  favor  of  the  dual 
treatment,  which  is  expected  to  give  a 
recovery  of  92  per  cent.  With  dry 


roasting  and  cyanidation  on  the  South 
Kalgurli,  and  flotation-roasting-cyani- 
dation  on  Lake  View  &  Star,  Ltd., 
there  will  soon  be  three  methods  of  ore 
treatment  in  use  at  Kalgoorlie. 

4-  Marvel  Loch  Gold  Development, 
Marvel  Loch,  W.  A.,  has  proved  250,000 
tons  of  ore,  and  its  cyanidation  treat¬ 
ment  plant,  capacity  4,500  tons  monthly, 
has  been  completed.  To  meet  an  over¬ 
draft  the  company  is  raising  £70,000  in 
10  per  cent  three-year  debentures. 

•4  Mount  Morgan,  Ltd.,  Queensland,  has 
decided  to  proceed  with  the  erection  of 
a  separate  treatment  plant  for  oxidized 
ore,  of  which  at  least  1,500,000  tons  as¬ 
saying  2.7  dwt.  per  ton  is  available.  The 
capacity  of  the  plant  will  be  800  tons 
daily,  and  the  estimated  cost  £125,000. 

4-  Central  Norseman  Gold  Corporation, 
N.  L.,  Norseman,  Western  Australia, 
expects  to  place  in  operation  its  100 
ton  per  day  cyanide  plant  in  March. 
The  oreshoots  are  flat  and  are  being 
proved  by  winzes. 

NEW  ZEALAND 

4-  Within  the  next  few  years  the  New 
Zealand  gold  yield  is  likely  to  show  a 
large  increase,  mainly  from  the  oper¬ 
ation  of  large  dredges,  a  number  of 
which  are  being  erected.  In  the  Clutha 
valley  a  subsidiary  company  of  Austral 
Malay  Tin  is  to  erect  a  dredge  with 
18-cu.ft.  buckets  to  dig  more  than  200,- 
000  cu.yd.  monthly.  The  area  is  of 
1,200  acres  and  the  depth  50  ft.  The 
large  dredges  for  Clutha  River  Gold 
Dredging,  Ltd.,  and  Molyneux  Gold 
Dredging,  Ltd.,  at  Alexandra,  will  be 
launched  as  soon  as  the  Molyneux  River, 
in  which  they  are  to  work,  rises  suf¬ 
ficiently.  These  two  plants  will  dig 
120,000  cu.yd.  monthly  from  65  ft. 
Burma  Malay  Tin,  Ltd.,  is  to  erect  a 
dredge,  with  a  capacity  of  50,000  cu.yd. 
monthly,  at  Maori  Creek,  to  treat  wash 
valued  at  7d.  per  cubic  yard. 

4-  Kanieri  Gold  Dredging,  Ltd.,  was 
formed  some  months  ago  to  dredge  an 
area  at  Hokitiki  containing  55,000,000 
cu.yd.  with  an  average  value  of  9.3d.  per 
cubic  yard  (New  Zealand  currency). 

4-  Barrytown  Gold  Dredging,  Ltd.,  will 
shortly  commence  working,  with  a 
dredge  capable  of  digging  200,000  cu.yd. 
monthly,  an  area  of  784  acres  at  Bar¬ 
rytown  containing  22,000,000  cu.yd. 
valued  at  lOd.  per  cubic  yard. 


TASMANIA 

4-  The  new  mill  of  the  Electrolytic  Zinc 
Company  at  Rosebery  was  brought  into 
operation  on  part  load  on  Feb.  19.  The 
plant  will  be  run  on  a  restricted  ton¬ 
nage  for  several  weeks  to  enable  adjust¬ 
ments  to  be  made  anti  operators  to  be 
trained.  Mill  capacity  is  3,000  tons 
weekly. 

4-  .Australian  Magnesium  Company  is 
reported  to  have  developed  a  satisfac¬ 
tory  commercial  method  for  the  produc¬ 
tion  of  metallic  magnesium  from  the  ex¬ 
tensive  dolomite  deposits  at  Smithton, 
Tasmania.  The  plant,  if  proceeded  with, 
would  be  provided  with  cheap  power 
from  the  state  hydro-electric  develop¬ 
ment.  The  Imperial  Magnesium  Cor¬ 
poration  of  London  is  investigating  the 
project. 

4-  Mount  Lyell  Company  is  now  obtain¬ 
ing  more  than  half  its  tonnage  from 
the  West  Lyell  o  rebody  by  open-cut 
mining.  The  ore  is  transported  to  an 
ore  pass  in  the  Royal  Tharsis  orebody 
and  delivered  to  the  mill  through  the 
North  Lyell  tunnel.  The  West  Lyell 
orebody  contains  3,700,000  tons  assay¬ 
ing  1.60  per  cent  copper  and  0.017  oz. 
gold  per  ton.  Underground  operations 
on  several  of  the  orebodies  have  been 
suspended.  For  the  quarter  ended  Dec. 
31  the  company  treated  143,219  tons  for 
2,523  tons  of  blister  copper. 

4- The  outlook  of  mining  at  Bendigo, 
Victoria,  has  completely  changed  dur¬ 
ing  recent  weeks.  Payable  quartz  for¬ 
mations  have  been  located  at  the  Nell 
Gwynne  and  Carshalton  properties  of 
Bendigo  Mines,  Ltd.,  and  at  the  South 
Virginia,  Deborah,  and  Monument  Hill 
mines.  The  gold  output  from  this 
famous  center,  with  its  wide  variety  of 
reef  formations,  is  steadily  increasing. 
Keith  A.  Cameron  is  field  superin¬ 
tendent. 

• 

Noranda  Mines,  Ltd. 
Producing  Selenium 

Noranda  Mines,  Ltd.,  Canada,  reports 
net  earnings  for  1935  of  $5,901,613, 
against  $4,915,275  in  the  year  previous. 
Estimated  production  of  new  copper 
during  1935  was  74,478,436  lb.,  against 
70,175,512  lb.  in  1934  and  65,008,731  lb. 
in  1933.  Gold  produced  in  1935  totaled 
268,333  oz.,  against  248,615  oz.  in  1934, 
with  output  of  silver  last  year  estimated 
at  544,559  oz.,  against  552,809  oz.  in 
1934.  The  annual  report  states  that 
substantial  quantities  of  selenium  were 
produced  and  no  difficulty  was  experi¬ 
enced  in  marketing  the  metal.  Market¬ 
ing  of  tellurium  commenced  during  the 
last  year.  Diamond  drilling  is  carried 
on  at  the  Poulet- Veteran  claim  in 
Ontario  and  the  Porcupine  Creek  claims. 
Only  seven  options  were  taken  on  38 
properties  e.xamined  during  the  year. 
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McWATTERS  GOL<D  MINE,  Ronyn,  Quebec.  Expected  originally  to  treat  bl^h-grrade  ore  by  amalga- 
mation  and  blanket  concentration,  the  mill  has  now  been  extended  by  the  addition  of  a  cyuiide 
unit,  which  grives  a  good  over-all  extraction.  William  J.  Hosking  is  manager 


Hurricana  Area  in  Canada  Rapidly 
Becoming  Important  Gold  Producer 

Several  Growing  Mines  in  Province  of  Quebec  Have  Added  to  Ore  Reserves, 
and  Production  Programs  Are  Expected  to  Increase — Dome  Mines  Preparing 
to  Sink  New  Shaft — Pamour  Mines,  in  Ontario,  Constructing  Mill 


HE  HURRICANA  area  is  now 
solidly  entrenched  as  the  leading 
gold  camp  in  Quebec  Province,  apart 
from  Noranda’s  copper-gold.  Three 
mines,  Siscoe,  Lamaque,  and  Sullivan, 
are  expanding  their  ore  reserves  rapidly 
and  will  add  to  mill  capacity  in  due 
course.  Shawkey  recently  started  a  new 
100-ton  mill,  and  Sigma  (subsidiary  of 
Dome)  is  expected  soon  to  be  ready  for 
a  mill.  Sullivan  Consolidated  is  a 
young  mine  (deepest  level  at  350  ft.) 
and  has  an  extensive  vein  system  with 
profitable  values.  No  official  estimate 
has  been  made  public  of  the  ore  de¬ 
veloped  at  Sigma,  but  from  information 
in  Dome’s  reports  it  is  apparent  that 
on  the  four  levels  to  475  ft.,  now  partly 
developed,  there  is  enough  ore  of  $8 
to  $10  grade  to  feed  a  mill  of  moder¬ 
ate  size.  Siscoe’s  mill  capacity  has 
gradually  been  stepped  up  recently  and 
now  is  at  500  tons. 

ONTARIO 

Exploration  continues  to  be  more  ac¬ 
tive  in  the  Porcupine  camp  than  in  any 
other  section  of  Ontario.  The  500-ton 
mill  unit  of  Pamour,  expected  to  be  in 
operation  in  June,  presages  a  mine  that 
will  rank  with  the  three  large  mines  of 
the  camp.  While  these  three  all  re¬ 
ported  a  steady  production  and  enhanced 
reserves  at  the  end  of  1935,  the  progress 
of  Dome  is  probably  the  most  striking. 
The  new  mine  area  about  a  mile  north¬ 
east  of  the  old  mine  has  been  developed 
to  the  point  where  the  management 
have  committed  themselves  to  a  new, 
full-sized  shaft  equipment,  to  be  in¬ 
stalled  on  the  sixteenth  level  at  2,050 


ft.,  and  have  announced  what  is  virtually 
a  new  mine  of  a  tonnage  capacity  ap¬ 
proximately  equal  to  the  old  mine  and 
of  higher  grade.  The  old  mine,  by  the 
way,  finished  last  year  with  undimin¬ 
ished  reserve.  Output  for  1935  was 
$7,286,191  from  549,100  tons,  an  average 
of  $13.27  a  ton.  The  operating  cost  of 
$4.14  included  a  charge  of  32c.  a  , ton  for 
the  new  shaft  development. 

BRITISH  COLUMBIA 

4-  The  Britannia  copper  mine  and  5,000- 
ton  concentrating  plant  on  Howe  Sound 
were  operated  at  about  quarter  capacity 
in  1935,  according  to  the  recently  issued 
annual  report  of  the  parent  company, 
Howe  Sound  Company.  The  workings 
and  plant  are  being  maintained  in  readi¬ 
ness,  however,  to  take  advantage  of 
any  improvement  in  the  copper  market. 

4-  In  its  annual  report  for  1935,  Con¬ 
solidated  Gold  Alluvials  of  British 
Columbia,  Ltd.,  records  the  loss  by  fire 
of  its  power  plant  on  Aug.  10,  1935, 
resulting  in  a  serious  interruption  of 
development  and  operation.  A  new 
plant  of  Crossley  diesel  engines  and 
Westinghouse  alternators  generating  500 
hp.  was  completed  as  promptly  as  pos¬ 
sible.  The  recovery  plant  at  the  Sander¬ 
son  mine,  which  was  put  into  operation 
early  in  April,  1935,  yielded  2,498  oz. 
of  gold  during  the  remainder  of  the 
year.  A  recovery  of  99  per  cent  is 
attributed  mainly  to  the  efficient  opera¬ 
tion  of  the  Lorentsen  centrifugal  amal¬ 
gamator,  manufacturered  by  Gold 
Savers,  Ltd.,  Vancouver  B.  C.  This 
machine  receives  minus  ^-in.  material 
that  has  been  separated  from  the  gold¬ 


bearing  gravel  by  means  of  sluice  boxes 
fitted  with  special  riffles  and  Cariboo 
undercurrents.  The  sluice-box  clean-up 
is  screened  and  the  finest  material  sent 
to  the  Lorentsen  machine  (E.  &  M. 
Sept.  14,  1931). 

• 

International  Nickers  Sales 
Set  New  High  in  1935 

The  report  of  The  International 
Nickel  Company  of  Canada,  Ltd.,  for 
the  year  ended  Dec.  31,  1935,  shows  a 
net  profit  of  $26,086,527.  Comparable 
figure  for  1934  was  $18,487,478. 

Capital  expenditure  for  1935  totaled 
$3,206,642  in  the  company’s  properties 
in  Canada,  Great  Britain,  and  the  United 
States.  This  compares  with  $2,395,257 
spent  in  1934.  Progress  in  the  sinking 
of  the  new  shaft  at  the  Creighton  mine 
and  increase  in  the  productive  capacity 
of  the  nickel  refinery  at  Slydach,  Wales, 
were  the  principal  items  in  this  program. 

The  progressive  improvement  in  the 
company’s  business  which  started  in 
May,  1932,  continued  throughout  1935. 
Total  sales  of  nickel  were  in  excess  of 
those  recorded  during  1929,  which 
formerly  was  the  peak  year  in  the 
history  of  the  nickel  industry. 

Progress  is  also  reported  in  the  ex¬ 
ploration  of  certain  nickel  ore  deposits 
in  Finland  under  an  agreement  between 
the  government  of  that  country  and  The 
Mond  Nickel  Company,  Ltd.  “During 
the  summer  of  1935,”  says  the  report, 
“exploratory  work  was  started  on  the 
Petsamo  concession.  Permanent  camps 
were  established  and  a  road  was  built 
from  the  state  highway  to  the  most 
promising  prospecting  areas.” 

At  the  annual  meeting  of  the  stock¬ 
holders,  on  March  31,  President  Stanley 
said  that  a  new  chemical  and  research 
laboratory  costing  about  $150,000  will  be 
erected.  The  laboratory  will  deal  with 
projects  leading  to  improvements  for  re¬ 
fining  nickel,  copper  and  precious  metals, 
and  with  technical  research  directed  to¬ 
ward  developing  new  uses  for  these  ma¬ 
terials. 
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Steady  Rising  Demand  for  Diamonds 
Reopens  Another  Mine  in  Kimberley 

Production  From  Other  Mines  in  the  District  Anticipated  Later  in  the  Year — 
Witwatersrand  Gold  Mines  Are  Still  Hoping  for  Tax  Relief — Arsenical  Gold 
Ores  in  South  Africa  May  Have  New  Treatment  Process 

London  Correspondent 


E  BEERS  CONSOLIDATED 
Mines  reopened  the  Dutoitspan 
diamond  mine  for  production  on  March 
18.  It  is  stated  that  stocks  of  dia¬ 
monds  have  been  reduced  to  a  low  level 
and  that  demand  is  steadily  increasing. 
The  Kimberley  mines — De  Beers,  Wes- 
selton,  Bultfontein,  and  Dutoitspan — 
were  closed  down  in  March,  1932,  and 
washing  was  not  resumed  till  March, 
1935.  Installation  of  new  equipment 
made  it  apparent  that  one  of  the  mines, 
perhaps  two,  would  resume  production 
by  the  end  of  last  year.  It  is  now  ex¬ 
pected  that  another  of  the  mines  will 
be  reopened  within  a  few  months.  Sir 
Ernest  Oppenheimer  says:  “I  don’t 
know  what  effect  the  present  European 
trouble  may  have,  but  I  hope  this  won’t 
interrupt  the  very  gratifying  improve¬ 
ment  that  there  has  been  recently.”  He 
added  that  the  South  African  Govern¬ 
ment  had  been  most  sympathetic  towards 
Kimberley. 

South  African  gold-mining  interests 
are  hoping  for  some  tax  relief,  to  be 
provided  when  the  budget  is  presented 
late  in  March,  but  it  is  pointed  out  that 
all  previous  expectations  of  this  char¬ 
acter  have  been  disappointed.  The 
present  tax  system,  with  the  enhanced 
price  of  gold,  is  of  immense  benefit  to 
the  South  African  farmers,  as  the  num¬ 
ber  of  mine  employees,  and  consequently 
the  market  for  agricultural  products, 
has  been  nearly  doubled.  It  seems  that 
the  arguments  for  tax  relief  are  based 
too  exclusively  on  what  is  called  jus¬ 
tice,  and  that  little  effort  is  being  made 
to  persuade  the  farmers  that  tax  relief 
for  the  mines  would  further  enormously 
augment  mining  employment. 

It  is  an  impressive  fact  that  despite 
the  great  additions  to  working  forces 
and  tonnage  of  ore  mined  and  milled, 
the  Witwatersrand  is  actually  producing 
only  about  the  same  amount  of  gold 
that  it  was  five  years  ago.  This  is  unde¬ 
niably  due  to  a  form  of  taxation,  which, 
though  stimulating  employment,  re¬ 
strains  the  natural  impulse  to  produce. 
It  is  certain  that  the  rule  now  is  to  mine 
and  treat  lower  than  average  grade  of 
ore,  and  also  that  it  is  being  done  to 
avoid  confiscatory  taxation  rather  than 
to  lengthening  the  lives  of  the  mines. 

Despite  the  taxation  being  considered 
unjust  and  burdensome,  a  plentiful  sup- 
-ply  of  funds  is  forthcoming  for  the  ex¬ 
ploration  of  properties  in  the  Far 


Eastern  and  Far  Western  Rand,  and  in 
the  older  portion  of  the  district  develop¬ 
ment  is  being  extended,  new  shafts  are 
being  sunk,  and  milling  facilities  in¬ 
creased.  Such  activities  fail  to  lend 
strength  to  the  argument  that  the  min¬ 
ing  industry  is  being  taxed  to  death. 
But  it  is  quite  certain  that  a  less  ob¬ 
structive  and  more  helpful  tax  system 
would  cause  far  more  to  be  done  than 
is  being  done.  A  question  is  involved 
which  is  of  vital  interest  to  the  mining 
industry  generally.  Are  rich  mines  to 
be  taxed  excessively  in  order  to  relieve 
other  industries  of  taxation  or  to  get 
funds  with  which  to  subsidize  them? 

■♦■Advices  from  Johannesburg  state  that 
a  reduction  officer  on  one  of  the  Bar- 
beton  mines  has  discovered  a  process 
for  treating  arsenical  gold  ores  by 
which  losses  are  reduced  to  half  a  pen¬ 
nyweight  per  ton.  As  large  bodies  of 
arsenical  gold  ore  exist  in  South 
Africa,  it  is  said  that  the  discovery  is 
considered  important. 

•♦■  Companies  operating  in  the  Gold 
Coast  districts  are  taking  advantage  of 
the  enhanced  price  of  gold  to  mine  and 
treat  their  richer  ores.  Ashanti  Gold¬ 
fields,  for  instance,  milled  17,518  tons 
in  February  and  recovered  17,204  fine 
ounces,  yet  the  average  of  the  values 
reported  from  time  to  time  in  new  de¬ 
velopment  openings  is  very  much  lower 
than  this  yield.  But  Ashanti  is  still 
opening  up  some  ounce-plus  ore  and  is 
easily  able  to  feed  its  small  mill — small 
in  proportion  to  the  mine — with  very 
rich  ore.  The  common-sense  policy  of 
getting  the  profit  out  of  high-grade  ores 
as  rapidly  as  possible  is  being  adhered 
to  everywhere  except  in  the  Union  of 
South  Africa,  in  consequence  of  which 
a  rapid  increase  of  the  world’s  output 
of  gold  seems  assured. 

■♦"As  mentioned  previously,  the  possi¬ 
bility  of  working  the  larger  of  the  very 
low-grade  gold  deposits  in  Southern 
Rhodesia  profitably  on  the  prevailing 
price  of  the  metal  has  been  given  a 
great  deal  of  attention  and  study  by  dif¬ 
ferent  London  mining  interests  during 
the  past  three  years.  Several  groups 
have  secured  options  and  gone  to  ex¬ 
pense  to  prove  the  value  of  properties, 
and  work  is  being  continued. 

■♦■  The  Sir  Edmund  Davis  interests,  act¬ 
ing  along  the  lines  indicated,  organized 
Bushtick  Mines,  Ltd.,  built  a  mill,  and 
brought  one  of  the  abandoned  low-grade 


properties  back  into  production.  It  was 
evidently  their  expectation  that  recov¬ 
eries  would  average  some  3i  to  3i  dwt. 
per  ton,  and  development  results  still 
give  promise  that  they  will  later ;  but  so 
far  the  yield  has  been  under  3  dwt.  The 
company  is  nevertheless  operating 
profitably.  In  February  the  10,060  tons 
of  ore  milled  yielded  only  1,407  oz.  of 
gold,  or  2.797  dwt.  per  ton,  worth 
£9,886 ;  but  working  expenses,  including 
government  royalty  and  2s.6d.  per  ton 
development  redemption,  came  to  £6,530, 
so  there  was  a  profit  of  £3,026.  The 
success  of  this  company  is  expected  to 
cause  at  least  two  or  three  other  prop¬ 
erties  to  be  financed  during  the  coming 
year. 

■♦■  Kimingini  Gold,  the  first  important 
producer  in  the  Kakamega  district  of 
Kenya,  milled  2,226  tons  of  ore  in  Feb¬ 
ruary  and  recovered  581  oz.  of  fine  gold, 
an  average  of  5.215  dwt.  per  ton. 

■♦■  The  February  gold  output  of  the  Wit¬ 
watersrand  was  878,927  oz.,  and  of  out¬ 
side  districts  15,697  oz.,  a  total  of  894,- 
624  oz.,  against  924,081  oz.  in  January. 
For  the  first  two  months  production 
was  thus  1,818,705  oz.,  or  at  the  rate  of 
less  than  11,000,000  oz.  annually.  There 
was  a  further  increase  of  2,929  in  the 
number  of  natives  employed,  to  a  total 
of  286,913,  which  is  a  new  high  record. 

■♦■  Things  that  are  difficult  to  understand 
are  sometimes  interesting  because  of 
their  incomprehensibility.  For  instance, 
the  Swedish  Board  of  Trade  has  re¬ 
fused  the  application  of  Aktiebolaget 
Vibe  that  Lake  Copper  Proprietary,  a 
British  company,  be  authorized  to  ac¬ 
quire  796  shares  of  its  stock.  Yet  the 
latter  company  formed  the  former  in 
1920  to  acquire  ore  deposits  in  Dalsland, 
Sweden.  Aktiebolaget  has  only  1,000 
shares,  and  of  these  Lake  Copper  owns 
only  199.  Was  it  not  a  Swedish  film 
star  who  said,  “I  want  to  go  home”? 
The  Swedes  evidently  intend  that  the 
ownership  of  this  copper  mine  shall 
stay  at  home. 

■♦■Trepca  Mines,  Ltd.,  treated  50,177 
metric  tons  of  ore  in  February  and  re¬ 
covered  5,261  metric  tons  of  79.95  per 
cent  lead  concentrates  averaging  25.75 
oz.  of  silver  per  ton  and  6,766  tons  of 
49.67  per  cent  zinc  concentrates. 

■♦■  The  agreement  by  which  Lena  Gold¬ 
fields  is  to  accept  £3,000,000  from  the 
Soviet  Government  as  compensation  for 
the  confiscation  of  its  property  has  been 
sanctioned  by  the  court.  Last  year 
Lena  Goldfields  submitted  the  amended 
scheme  to  be  sanctioned  by  the  court  in 
regard  to  its  settlements  claims  against 
the  Soviet.  The  report  issued  by  the 
company  last  September  mentioned  that 
it  had  accepted  as  compensation  £50,000 
in  cash  and  £2,950,000  in  non-interest 
bearing  Soviet  State  notes  payable 
semi-annually  over  twenty  years.  Pay¬ 
ments  were  made  on  installments  falling 
due  May  1  and  Nov.  1  of  last  year. 


'210 


Engineering  and  Mining  Journal — Vol.137,  NoA 


PERSONAL  ITEMS 


R.  H.  Barnum  is  prospecting  in 
Canada  for  an  American  syndicate. 

Gerard  Lovell  has  been  appointed 
consulting  engineer  to  Ora  Banda 
United  Mines. 

Gilbert  Labine  has  been  elected  presi¬ 
dent  of  the  Ontario  Prospectors  and  De¬ 
velopers  Association. 

J.  R.  Castendyke  has  been  named 
mine  superintendent  for  Yarnell  Mining 
&  Milling,  Yarnell,  Ariz. 


H.  B.  MBNABDI 


H.  B.  Menardi,  manager  of  Penhoel- 
Menardi  Engineering  Company,  Ltd., 
has  just  returned  from  a  trip  to  the 
State  of  Guerrero,  Mexico,  where  the 
firm  is  erecting  mills  for  Cia.  Minera 
Pedregal  y  Anexas,  S.  A.,  and  Explota- 
dora  de  Mercurio  de  Huitzuco,  S.  A. 
Both  of  these  mills  are  of  particular  in¬ 
terest  metallurgically,  the  Pedregal  mill 
being  a  balanced  combination  of  flota¬ 
tion  and  cyanidation,  with  the  prelimi¬ 
nary  flotation  treatment  making  a  high- 
grade  silver  concentrate,  and  removing 
cyanicides  before  cyanide  treatment.  The 
Huitzuco  mill  is  a  straight  flotation  plant, 
treating  ore  in  which  the  economic  ore 
is  livingstonite,  a  sulphide  of  mercury 
and  antimony.  Until  just  recently  this 
mineral  was  generally  considered  as  one 
of  the  few  sulphides  which  could  not 
be  successfully  floated. 

Richard  W.  Unger  is  operating  the 
mill  of  the  Weepah  Nevada  Mining 
Company,  Tonopah,  Nev. 

Edward  G.  Kinkel,  of  Buffalo,  N.  Y., 
has  been  elected  president  of  the  Buffalo 
Ankerite  Gold  Mines,  Ltd. 

Morris  Pearson,  of  Spokane,  Wash., 
has  been  re-elected  president  of  the 
Merger  Mines  Corporation. 

Howard  F.  Cooper  is  now  acting  as 
assayer  and  chemist  for  the  South  Lon¬ 
don  Gold  Mines  at  Alma,  Colo. 

William  Joels  has  joined  Suyoc  Con¬ 
solidated  as  a  mine  shift  boss.  He  came 
to  the  Philippine  Islands  from  Kennett, 
Calif. 


James  M.  Hill,  geologist,  of  Berkeley, 
Calif.,  was  in  New  York  early  in  April. 
He  expects  to  spend  some  time  on  pro¬ 
fessional  business  in  the  east. 

Ely  Hutchinson,  formerly  editor  of 
Power,  a  McGraw-Hill  publication,  has 
joined  the  staff  of  the  J.  G.  White  En¬ 
gineering  Corporation,  80  Broad  St., 
New  York  City. 

J.  B.  Tyrrell  has  changed  his  address 
from  the  Canadian  Bank  of  Commerce 
Building  to  Room  1314  Metropolitan 
Building,  44  Victoria  St.,  Toronto. 

Dr.  C.  H.  Broedel  recently  left  Eng¬ 
land  to  join  the  British  South  Africa 
Company’s  geological  survey  depart¬ 
ment  at  Nkana,  Northern  Rhodesia. 

H.  W.  Adler,  assistant  general  man¬ 
ager  of  Crown  Mines,  has  been  ap¬ 
pointed  manager  of  Modderfontein  B 
Gold  Mines,  Ltd.,  in  succession  to  C.  L. 
Butlin. 

J.  Gordon  Hardy,  vice-president  and 
consulting  engineer,  has  been  elected 
president  of  Falconbridge  Nickel  Mines, 
Ltd.,  succeeding  Thayer  Lindsley,  re¬ 
signed. 

Dr.  Walter  M.  Fuchs  has  been  called 
to  the  faculty  of  the  School  of  Mineral 
Industries  of  Pennsylvania  State  College 
as  research  associate  professor  in  fuel 
technology. 

J.  A.  Norden,  general  manager  of  the 
Montezuma-Apex  Mining  Company,  has 
returned  to  Placerville,  Calif.,  after  an 
extended  business  trip  to  the  Pacific 
Northwest. 

Vernon  H.  Holo,  formerly  with  the 
H-K  Lease  Gold  Mine,  at  Leadville, 
Colo.,  is  now  with  the  Gardner-Denver 
Company,  with  headquarters  in  the  Chi¬ 
cago  office. 

W.  R.  Lindsay,  manager  of  Hedley 
Mascot  Gold  Mines,  Ltd.,  at  Hedley, 
B.  C.,  with  Mrs.  Lindsay,  has  returned 
to  Hedley  from  a  trip  through  the 
Southwestern  States. 

Dr.  J.  Neill  Greenwood,  professor  of 
metallurgy  at  the  Melbourne  Univer¬ 
sity,  has  been  elected  president  of  the 
Australasian  *  Institute  of  Mining  and 
Metallurgy  (Inc.)  for  1936. 

W.  H.  Zwick,  accompanied  by  Mrs. 
Zwick,  recently  sailed  for  Peru,  where 
Mr.  Zwick  has  accepted  a  position  with 
the  Cerro  de  Pasco  Copper  Corporation. 
Their  new  home  will  be  Morococha, 
Peru. 

Charles  E.  Blackett,  until  recently 
general  manger  of  Boulder  Persever¬ 
ance,  Ltd.,  at  Kalgoorlie,  has  accepted 
the  position  of  general  manager  of  New 
Occidental  Gold  Mines,  N.  L.,  Cobar, 
N.S.W. 


T.  W.  Page,  III,  recently  assumed 
charge  of  consulting  work  for  Como 
Mines  Company,  at  Dayton,  Nev.,  act¬ 
ing  as  assistant  to  C.  W.  Van  Law  in 
special  undergnround  sampling  and  in¬ 
vestigations. 

W.  P.  Ryan,  member  of  the  mining 
staff  of  South  American  Development 
Company,  Portovelo,  Equador,  S.  A., 
arrived  recently  in  San  Francisco  to 
spend  his  vacation  with  his  family  in 
Butte,  Mont. 


lilentenant  Colonel 
CHARLES  F.  WILLIAMS 


Lieutenant  Colonel  Charles  F.  Wil¬ 
liams,  district  mining  supervisor.  United 
States  Geological  Survey,  stationed  at 
Miami,  Okla.,  has  been  placed  in  com¬ 
mand  of  the  306th  Chemical  Regfiment  of 
the  Eighth  Corps,  United  States  Army. 
Colonel  Williams  relieves  Colonel  John 
G.  Barry,  consulting  mining  engineer 
of  El  Paso,  Tex. 

G.  Murray,  metallurgist  of  the  Con¬ 
solidated  Mining  &  Smelting  Company 
of  Canada,  Ltd.,  arrived  in  Australia  at 
the  middle  of  February.  He  will  visit 
the  principal  mining  fields  and  metal¬ 
lurgical  plants. 

O.  N.  Friendly,  assistant  general  man¬ 
ager  and  treasurer  of  the  Park  Utah 
Consolidated  Mines  Company,  has  been 
elected  director  of  the  Utah  Chapter 
of  the  American  Mining  Congress,  suc¬ 
ceeding  J.  W.  Wade. 

G.  B.  GaylOTd,  who  has  been  asso¬ 
ciated  with  the  Sierra  Magnesite  Cor¬ 
poration  at  Gustine,  Calif.,  recently 
sailed  for  Morococha,  Peru,  where  he 
has  accepted  a  position  with  the  Cerro 
de  Pasco  Copper  Corporation. 

J.  N.  Francoeur' has  assumed  the  post 
of  Minister  of  Mines  for  the  Province  of 
Quebec,  succeeding  J.  E.  Perrault,  who 
is  now  Attorney  General.  He  retains 
his  office  as  Minister  of  Public  Works, 
which  he  has  occupied  since  1930. 

Colonel  George  E.  Cole,  director  of 
the  Mines  Branch  of  the  Department 
of  Mines  and  Natural  Resources  of 
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Manitoba,  has  been  elected  to  the  presi¬ 
dency  of  the  Canadian  Institute  of  Min¬ 
ing  and  Metallurgy  for  the  year  1936-37. 

Dr.  Charles  Camsell,  Deputy  Minister 
of  Mines  at  Ottawa,  addressed  the  Em¬ 
pire  Club  at  Toronto  on  March  13  on 
“The  Trail  of  ’35.”  He  recently  re¬ 
turned  from  a  4,000-mile  tour  covering 
the  principal  mining  territories  of 
Canada. 

Anthony  Strojan,  mining  engineer  in 
charge  of  the  Helena  office  of  Winston 
Brothers,  discussed  “New  Methods  of 
Placer  Mining”  at  the  meeting  of  the 
Montana  Society  of  Engineers,  held  at 
the  Butte  Chamber  of  Commerce  on 
March  9. 

E.  R.  Marble,  superintendent  of  the 
El  Paso  Smelting  Works,  at  El  Paso, 
Tex.,  has  been  transferred  to  the  Tacoma 
plant  of  the  American  Smelting  &  Re¬ 
fining  Company,  where  he  will  pursue 
special  work.  R.  C.  Stryker  is  now  super¬ 
intendent  at  El  Paso. 

George  A.  Kirkbride,  formerly  of  Cali¬ 
fornia  and  Arizona,  has  opened  a  general 
engineering  office  for  consulting,  metal¬ 
lurgical,  and  operating  practice,  at  217 
Old  National  Bank  Building,  Spokane, 
Wash.,  under  the  firm  name  of  Kirk¬ 
bride  Engineering  Company. 

B.  B.  Nieding,  who  was  manager  of 
the  Alaskan  mines  of  Kennecott  Copper 
Corporation  for  eight  years,  has  been 
placed  in  charge  of  the  operations  being 
undertaken  by  the  Congdon  interests  of 
Duluth  at  the  Whitewater-Taku  mine, 
in  northwestern  British  Columbia. 

C.  E.  Chaffin,  who  has  been  operating 
a  lease  on  the  White  Caps  tailings  at 
Manhattan,  Nev.,  for  the  past  three 
years,  is  leaving  for  the  Philippine 
Islands,  where  he  will  be  engaged  in 
special  metallurgical  work  for  the  East 
Mindanao  Mining  Company,  of  Cebu. 

David  C.  Sharpstone,  formerly  chief 
engineer  and  geologist  for  the  Roan 
Antelope  Copper  Mines,  Northern  Rho¬ 
desia,  has  opened  offices  in  Vancouver, 
B.  C.,  where  he  will  engage  in  general 
consulting  practice  and  represent  the 
Edward  C.  Congdon  interests  of  Duluth, 
Minn. 

Allan  C.  Vaughan,  mining  engineer, 
lately  with  the  United  States  Smelting, 
Refining  &  Mining  Company,  has  joined 
the  metallurgical  staff  of  the  Pratt  & 
Whitney  Company,  manufacturers  of 
tools  and  gages,  with  which  he  was 
previously  associated  for  three  years  in 
the  company’s  Boston  office. 

George  C.  Branner,  State  Geologist  of 
Arkansas,  was  elected  president;  Arthur 
Bevan,  State  Geologist  of  Virginia,  sec¬ 
retary;  and  Rasmiond  C.  Moore,  State 
Geologist  of  Kansas,  third  member  of 
the  executive  committee,  at  the  recent 
annual  meeting  of  the  Association  of 
American  State  Geologists  in  Washing¬ 
ton,  D.  C. 

Coolidge  Alexander  Kama,  a  graduate 
of  Gettysburg  College  and  former  metal¬ 
lurgist  with  the  Republic  Steel  Corpora¬ 


tion,  Buffalo,  N.  Y.,  has  been  awarded 
the  two  years’  fellowship  ot  graduate 
study  in  the  Metals  Research  Library 
of  the  Carnegie  Institute  of  Technology 
established  by  the  Molybdenum  Cor¬ 
poration  of  America. 

R.  W.  Diamond,  general  superintend¬ 
ent  of  the  chemical  department  of  the 
Consolidated  Mining  &  Smelting  Com¬ 
pany  at  Trail,  B.  C.,  was  recently 
awarded  the  Leonard  Medal  of  the  En¬ 
gineering  Institute  of  Canada  for  his 
paper  on  the  heavy  chemical  plants  at 
Trail,  presented  at  the  annual  meeting 
of  the  Institute  in  Hamilton,  Ontario. 

John  F.  Thompson,  for  the  past  five 
j-^ears  the  only  vice-president  of  the  In¬ 
ternational  Nickel  Company  of  Canada, 
has  been  made  executive  vice-president 
of  that  corporation.  Donald  MacAskill, 
general  manager  of  Canadian  operations, 
has  been  elected  vice-president,  and  Dr. 
Paul  D.  Merica,  formerly  assistant  to 
the  president  and  director  of  research, 
and  D.  Owen  Evans,  M.  P.,  formerly 
delegate  director  and  member  of  the  in¬ 
ternational  board,  were  also  promoted 
to  vice-presidencies. 

Joseph  L.  Johnson  has  been  appointed 
mine  superintendent  of  Inspiration  Con¬ 
solidated  Copper  Company.  Mr.  John¬ 
son  had  been  assistant  superintendent 
since  1913,  during  the  entire  productive 
life  of  the  mine.  He  was  born  in  Stain- 
ton,  Lancashire,  England,  in  1884,  and 
came  to  this  coutry  at  an  early  age.  His 
first  mining  positions  were  with  the 


Marc  Mailey,  former  chief  engineer 
for  Shattuck-Denn,  died  at  Bisbee  on 
Jan.  20. 

O.  G.  Schultz,  mining  engineer,  died 
at  Morristown,  N.  J.,  recently  at  the 
age  of  78. 

Godfrey  Lys,  mining  pioneer  of  the 
Rand,  died  recently  at  Parktown,  Jo¬ 
hannesburg,  in  his  76th  year. 

Joseph  E.  Trainer,  a  well-known  min¬ 
ing  man  of  the  West,  died  in  Spokane, 
Wash.,  recently,  at  the  age  of  74. 

Charles  O.  Vowell,  superintendent  of 
the  Crown  King  mine,  at  Yarnell  Hill, 
Ariz.,  died  at  Kingman  on  March  4. 

Edward  W.  Keith,  a  mining  engineer 
prominently  identified  with  mining  in 
Colorado,  died  in  Denver  on  Feb.  6  at 
the  age  of  66. 

Frank  A.  Ross,  a  mining  engineer 
widely  known  throughout  the  North¬ 
west,  died  in  Spokane,  Wash.,  on  Feb.  7 
at  the  age  of  76. 

George  D’Olier  Gowan,  for  several 
years  with  Pahang  Consolidated 
Malaya,  as  mine  and  mill  manager,  died 
in  Lausanne,  Switzerland,  on  Feb.  10, 
aged  54. 

John  Scott  Haldane,  a  widely  known 
British  authority  on  mining  engineering 


Commercial  mine  and  Utah  Copper. 
After  working  for  Granby  Consolidated, 
he  accepted  a  position  with  Ohio  Cop¬ 
per,  at  Bingham  Canyon,  from  which 
organization  he  came  to  Inspiration. 

A.  S.  Walter,  professor  of  mining  and 
metallurgy  at  the  New  Mexico  School  of 
Mines,  at  Socorro,  N.  M.,  will  have 
charge  of  the  senior  class  students  on 
their  annual  field  trip,  which  started 
April  3  and  which  will  return  to  Socorro 
on  April  15.  Mining  and  milling  plants 
will  be  visited  at  Mogollon,  Santa  Rita, 
Hurley,  Hanover,  and  Vanadium,  N.  M. 
The  students  will  inspect  the  smelter, 
copper  refinery,  oil  refinery,  and  cement 
plant  at  El  Paso,  Tex.  The  Chihuahua 
smelter,  El  Potosi  mine  and  mill,  and 
the  A.  S.  &  R.  mine  and  mill  in 
Chihuahua,  Mexico,  will  also  be  visited. 

R.  T.  Mishler,  referred  to  in  the  Feb¬ 
ruary  issue  of  E.&M.J.  as  former  gen¬ 
eral  manager  of  the  Boston  mine,  has 
courteously  directed  attention  to  the 
fact  that  the  statement  regarding  his  as¬ 
sociation  with  the  Boston  is  not  accurate. 
Prior  to  his  assumption  of  the  post  of 
assistant  general  manager  of  the  Fres- 
nillo  Company,  Mr.  Mishler  was  general 
manager  of  the  Lucky  Tiger  Combina¬ 
tion  Gold  Mining  Company,  owner  of 
the  Tigre  Mining  Company,  for  which 
he  was  manager  for  some  twelve  years. 
An  item  contained  in  routine  corre¬ 
spondence  was  responsible  for  the  error. 
The  receipt  of  information  which  has 
afforded  an  opportunity  to  publish  a  cor¬ 
rection  is  appreciated. 


and  research;  physiologist,  physicist,  and 
writer;  died  in  London  on  March  15  at 
the  age  of  76. 

John  Swan  Watkins,  consulting  en¬ 
gineer  and  metallurgical  technical  ad¬ 
viser  in  London  to  Ashati  Goldfields 
Corporation,  died  in  London  on  Feb.  13 
at  the  age  of  63. 

W.  F.  Oden,  well-known  Salt  Lake 
mining  man,  died  recently  at  Santa  Cruz, 
Calif.  A  graduate  of  the  Colorado 
School  of  Mines,  Mr.  Oden  had  several 
years’  experience  in  Montana  before 
coming  to  Utah.  He  was  69  years  old. 

Albert  H.  Seep,  president  of  the  Mine 
&  Smelter  Supply  Company,  of  Denver, 
Colo.,  died  in  that  city  on  March  28,  at 
the  age  of  64.  Mr.  Seep  had  been  identi¬ 
fied  with  Wester  business  for  many 
years  and  he  had  long  been  intimately 
associated  with  the  social  and  civic  life 
of  Denver. 

Theodore  K.  Wilkinson,  who  formerly 
worked  at  the  Tacoma  smelter  of  the 
American  Smelting  &  Refining  Com¬ 
pany,  in  the  refining  department,  under 
the  late  William  R.  Rust,  died  on  March 
13.  Mr.  Wilkinson  was  a  graduate  of 
Cornell  and  previous  to  working  in 
Tacoma  worked  at  the  Anaconda  re¬ 
finery  developing  electrolytic  copper  re¬ 
fining. 
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Roy  Jed  Colony,  associate  professor 
of  geology  at  Columbia  University  and 
an  authority  on  the  geology  of  New 
York  State,  died  on  March  25  at  the 
age  of  66.  Professor  Colony  was  a  fel¬ 
low  of  the  Geological  Society  of 
America  and  the  American  Geographical 
Society,  and  the  New  York  Academy 
of  Sciences,  and  a  member  of  the 
A.I.M.E.  and  the  American  Association 
for  the  Advancement  of  Science.  His 
most  recent  research  had  been  on  the 
development  of  silicosis  from  a  min- 
eralogical  standpoint. 

Eldon  Lee  Larison,  superintendent  of 
phosphate  and  acid  plants  at  Anaconda, 
Mont.,  died  on  Feb.  6,  1936.  Mr.  Lari¬ 
son  was  born  at  Omaha,  Neb.,  on  March 
18,  1884,  and  moved  to  Golden,  Colo., 
with  his  parents.  He  attended  the 
schools  of  that  city.  In  1905  he  gradu¬ 
ated  from  the  Colorado  School  of  Mines 
with  the  degree  of  engineer  of  mines.  He 
was  a  member  of  Tau  Beta  Pi,  honorary 
engineering  fraternity,  and  of  Beta 
Theta  Pi. 

Mr.  Larison  occupied  the  positions  of 
assistant  in  chemistry  at  Michigan  State 
College;  assistant  chemist  for  the  Duck- 
town  Copper  Sulphur  &  Iron  Company 
at  Isabella,  Tenn.,  afterwards  becom¬ 
ing  chief  chemist  and  in  charge  of  the 
company’s  sulphuric  acid  plant;  in 
charge  of  acid  plant  of  American  Smelt¬ 
ing  &  Refining  Company  at  Garfield, 
Utah;  and  since  1917  in  charge  of  acid 
and  phosphate  plants  at  Anaconda.  Mr. 
Larison  was  a  member  of  the  Montana 
Society  of  Engineers.  He  made  several 
contributions  to  technical  Journals,  and 
was  co-author  with  Phillip  De  Wolfe 
of  a  book,  “American  Sulphuric  Acid 
Practice.”  He  was  the  inventor  of  the 
“Packed  Cell  Process”  for  the  manufac¬ 
ture  of  acid — an  installation  of  this  proc¬ 
ess  being  made  for  the  Andes  Copper 
Mining  Company  under  Mr.  Larison’s 
personal  supervision  during  1928.  He 
personally  reorganized  the  sulphuric 
acid  operations  of  the  Giesche  Company 
in  Poland  during  1929. 

Felix  Patrick  McDonald,  prominent 
mining  man  in  the  Southwest  for  many 
years,  died  on  Feb.  29,  1936,  at  Roches¬ 
ter,  Minn.  Mr.  McDonald  was  born  on 
Oct.  6.  1875,  at  Dalton-in-Furness,  Lan¬ 
cashire,  England.  His  first  position  of 
prominence  was  that  of  superintendent 
of  the  Commercial  Mine,  in  Bingham 
Canyon,  Utah,  and,  immediately  there¬ 
after,  superintendent  of  the  Ohio  Cop¬ 
per  Mine  in  Bingham,  where  he  was 
the  originator  of  what  is  known  as  the 
Ohio  caving  system.  As  a  result  of  his 
success  with  Ohio  Copoer  Company,  he 
was  given  the  responsibility  of  develop¬ 
ing  a  method  of  mining  the  large  In¬ 
spiration  orebody  in  Arizona,  and  this 
he  did  with  like  success,  giving  to  the 
Southwest  for  its  porphyry  orebodies 
what  is  known  as  the  branch  raise  cav¬ 
ing  svstem — a  method  of  low-cost  min¬ 
ing  that  has  had  wide  use  in  the  low- 
grade  porphyry  mines  of  this  country  as 
well  as  in  Chile,  South  America.  For  the 
past  twenty-four  years,  Mr.  McDonald 
had  lived  in  Arizona,  occupying  for  that 
entire  time  the  position  of  superintend¬ 
ent  of  mines  for  the  Inspiration  Consoli¬ 
dated  Copper  Compay.  He  was  a  mem¬ 
ber  of  the  Miami  Council  of  the  Knights 
of  Columbus  and  the  A.I.M.E. 


Leopoldo  Alcaraz  Faustino 

In  Memoriaffl 

Leopoldo  Alcaraz  Faustino,  assistant 
director  of  the  Philippine  Bureau  of  Sci¬ 
ence,  died  in  Manila  on  Nov.  8,  1935. 
He  was  born  at  Calamba,  Lag;una 
Province,  on  Nov.  15,  1892.  He  received 
his  early  education  in  the  Philippine 
schools  under  American  teachers  and 
became  one  of  a  group  of  outstanding 
students  who  received  Philippine  Gov¬ 
ernment  scholarships  for  study  in  the 
United  States.  Having  chosen  Ohio 
State  University  for  his  academic  work, 
Faustino  was  gn*aduated  in  1917  with  the 
degree  of  bachelor  of  engineering.  For 
the  next  four  years  he  served  the  Philip¬ 
pine  Government  in  the  Bureau  of 
Science  as  assayer,  geologist,  assistant 
chief  of  the  Division  of  Mines,  and  as 
chief  geologist.  In  1920  he  was  detailed 
by  Elmer  D.  Merrill,  Director  of  the 
Bureau  of  Science,  to  accompany  an 
American  geological  party,  then  making 
explorations  for  petroleum  in  Mindanao 
and  the  Bondoc  Peninsula  of  Luzon.  On 
this  expedition  I  came  to  know  and  to 
entertain  a  high  regard  for  Faustino  and 
his  work  through  sharing  with  him  a 
tent  in  camp  and  a  carabao  on  which 
we  alternately  rode  or  walked  across 
one  of  the  tropical  islands. 

Further  scholarships  led  Faustino  to 
Ohio  State  University  again,  where  he 
pursued  graduate  studies  leading  to  de¬ 
grees  of  engineer  of  mines  in  1921  and 
master  of  science  in  1922.  In  the  sum¬ 
mer  of  1921  he  aided  George  B.  Richard¬ 
son,  of  the  United  States  Geological 
Survey,  in  stratigraphic  studies  in  the 
New  Kensington,  Pa.,  coal  area.  The 
lure  for  higher  learning  held  Faustino 
in  the  United  States  until  1924.  At  the 
National  Museum,  under  Dr.  T.  Way- 
land  Vaughan,  he  studied  the  collections 
of  Tertiary  fossils  and  at  Stanford  Uni¬ 
versity  completed  his  work  leading  to 
the  degrees  of  master  of  arts  and  doctor 
of  philosophy.  Returning  to  the  Philip¬ 
pines  he  resumed  his  duties  in  the  Bu¬ 
reau  of  Science  and  for  a  time  held  a 
lectureship  at  the  University  of  the 
Philippines  and  the  acting  directorship 
of  the  Philippine  National  Museum. 
One  of  his  investigations  was  of  the 
Negros  earthquake  of  1925,  reported  in 
the  Philippine  Journal  of  Science,  October, 
1927. 

Possessed  of  marked  linguistic  ability 
and  a  most  friendly  and  cordial  presence, 
Faustino  was  chosen  by  his  Govern¬ 
ment  for  several  important  missions 
abroad,  such  as  delegate  to  the  Inter¬ 
national  Committee  on  Oceanography  at 
the  Pacific  Science  Congress  in  Java  in 
1929,  and  to  the  Colonial  Exposition  at 
Paris  in  1931.  On  his  latest  trip  to  North 
America,  in  the  summer  of  1935,  he  was 
assiduous  in  gathering  data  on  mining 
law  and  land  leasing  in  the  United  States 
and  Canada,  even  in  the  interim  of  treat¬ 
ments  at  the  Mayo  clinic  at  Rochester, 
Minn.  In  fact,  he  was  so  full  of  grit, 
determination,  and  interest  in  his  work 
to  the  last  that  it  is  felt  by  all  who  knew 
him  that  the  Philippine  Government  has 
lost  a  true  scientist,  admirably  fitted  by 
training  and  temperament  for  his  special 
work,  and  that  American  scientific  in¬ 
stitutions  have  lost  an  able,  cordial,  and 
cooperative  friend  in  the  Philippine 
Commonwealth. 


Doctor  Faustino  married  in  1926  Miss 
Paz  Pamintuan,  of  Manila,  a  gp’aduate 
of  Trinity  College  in  Washing;ton,  D.  C., 
and  of  the  Women’s  Medical  College  of 
Philadelphia,  Pa.,  who  with  three  daugh¬ 
ters  and  one  son  survives  him. 

E.  F.  BtJSCHABD, 
Geologist, 

United  States  Geological  Survey. 


A  LETTER 


Nickel  and  the  United  States 

The  Editor: 

The  letter  of  Mr.  G.  M.  Colvocoresses 
in  your  January  issue  commenting _  on 
my  article  “Nickel  and  the  United 
States”  was  read  by  me  with  interest  and 
appreciation.  It  is  good  to  have  on  one’s 
side  in  the  plea  for  an  American  nickel 
industry  a  man  of  Mr.  Colvocoresses’ 
nickel  background  and  reputation. 

With  his  remarks  concerning  the  low 
grade  and  limited  extent  of  the  known 
nickel  deposits  within  our  borders,  I 
have  no  dispute.  My  contribution  did 
not,  I  hope,  convey  a  contrary  impres¬ 
sion  or  infer  that  we  should  expect  to 
enter  into  active  competition  with  the 
enormous  resources  of  Sudbury. 

Possibly  the  wish  is  father  to  the 
thought,  but  I  believe  that,  utilizing  the 
Alaskan  reserves  as  a  nucleus,  there  are 
sufficient  prospects  within  the  length  and 
breadth  of  our  country  to  justify  a  cus¬ 
tom  refinery  where  the  “limited^  de¬ 
posits”  or  the  “reasonably  promising 
showings,”  too  small  to  warrant  private 
smelters  or  refineries,  could  find  an  out¬ 
let  for  treatment  of  their  mattes  or  con¬ 
centrates.  This  belief  has  been 
strengthened  by  the  responses  I  have  re¬ 
ceived  to  my  original  contribution, 
some  referring  to  rather  interesting 
workings  of  which  I  had  no  previous 
knowledge.  Therefore,  I  agree  whole¬ 
heartedly  with  your  correspondent  that 
the  subject  is  a  worthy  one  for  consid¬ 
eration  and  investigation  by  our  benef¬ 
icent  Federal  Government. 

With  respect  to  the  Alaskan  deposits, 
I  am  well  aware  that  there  are  many 
who  are  skeptical  of  their  worth.  These 
critics,  however,  albeit  more  qualified 
perhaps  than  I  to  judge,  seem  invariably 
to  base  their  opinions  on  comparisons 
with  the  ores  of  the  Sudbury  district. 
Such  an  estimation  is  hardly  fair, 
primarily  because  of  the  relatively  small 
amount  of  exploratory  work  on  the 
Alaskan  nickel  properties  compared  to 
the  thorough  development  of  the  Sud¬ 
bury  basin.  From  my  own  observation, 
I  will  merely  repeat  that  the  area  is  one 
of  considerable  promise  and  the  assist¬ 
ance  of  the  Government  in  its  develop¬ 
ment  might  yield  surprising  results.  As 
Mr.  Colvocoresses  significantly  poiats 
out,  the  Government  at  this  time  could 
do  worse  than  use  its  resources  and  tin- 
employed  man  power  in  a  serious  at¬ 
tempt  to  create  an  industry  in  what  is 
probably  its  most  important  deficient 
metal. 

G.  W.  Pawel 

Moscow,  U.S.S.R. 
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NEW  BOOKS 

An  Interesting  Proposal  for  Cooling  Mines 


Mine  Cooling  By  Devaporized  Com¬ 
pressed  Air.  By  S.  E.  T.  Ewing 

and  A.  L.  Egan,  Johannesburg,  South 

Africa.  Radford,  Adlington,  Ltd, 
1934.  46  pp. 

Though  not  a  general  treatise,  this  little 
book  is  a  valuable  contribution  to  the 
literature  on  mine  ventilation.  It  sug¬ 
gests  the  use  of  devaporized  compressed 
air  for  running  machinery  in  mines, 
with  the  twofold  object  of  providing  a 
medium  for  cooling  and  drying  the  mine 
air  at  points  where  it  will  do  the  most 
good,  and  of  eliminating  the  source  of 
much  underground  heat.  Dehumidifica¬ 
tion  of  the  air  after  compression  is  sug¬ 
gested  to  prevent  the  introduction  into 
the  mine  of  latent  heat  in  water  vapor 
and  to  eliminate  freezing  and  other 
moisture  troubles  in  the  air  motor. 

It  is  proposed  that  all  pumps,  under¬ 
ground  hoists,  scrapers,  fans,  and  other 
power  equipment  used  underground  be 
run  by  compressed-air  motors,  the  ex¬ 
haust  air  from  which  is  to  be  dis¬ 
tributed,  wherever  possible,  through  in¬ 
sulated  pipes  to  points  where  cooling  is 
most  needed.  It  will  be  mixed  at  these 
points  with  mine  air  in  some  device  de¬ 
signed  to  retain  the  condensed  moisture. 
This  mixer,  which  is  essential  to  pre¬ 
vent  the  formation  of  fog  and  to  regu¬ 
late  the  resultant  temperature  and 
humidity,  has  not  yet  been  developed. 

The  proposed  replacement  of  electric 
motors  by  air  motors  for  underground 
use  will  not  only  eliminate  the  heat 
produced  by  the  electric  motors,  but 
provide  a  large  amount  of  dry  exhaust 
air  at  an  estimated  temperature  of 
minus  80  deg.  F.  This  should  result 
in  a  very  marked  cooling  and  drying 
of  the  mine  air,  and  this  can  be  brought 
about  at  hot  spots  or  in  stopes  or  other 
working  places.  Most  ventilation  engi¬ 
neers  will  agree  that  these  suggestions 
are  sound  and  well  worthy  of  a  trial. 
Other  suggestions  are  more  radical,  but 
are  put  forward  for  consideration  in 
cases  where  additional  cooling  is  essen¬ 
tial.  They  include: 

1.  Use  of  compressed  air  for  driving 
the  main  surface  hoist,  with  delivery  of 
the  exhaust  air  through  an  insulated 
pipe  to  the  shaft  bottom.  It  is  estimated 
that  for  a  shaft  6,000  ft.  deep  this  would 
increase  the  cost  of  hoisting  2.2d.,  or 
about  4^0.  per  ton  hoisted. 

2.  Generation  of  electric  power  in 
underground  stations,  using  compressed- 
air  motors  to  drive  the  generators. 
These  generators  may  be  just  large 
enough  to  supply  mine  lights,  or,  where 
greater  cooling  capacity  is  needed,  they 


may  supply  electricity  to  the  surface 
for  operating  surface  machinery. 

3.  Using  air,  compressed  and  de¬ 
vaporized  at  the  surface,  to  drive  un¬ 
derground  air  compressors,  with  which 
to  supply  air  for  nozzles,  drills,  and 
other  equipment  which  give  little  cool¬ 
ing  effect  due  to  the  fact  that  the  ex¬ 
pansion  of  the  air  does  little  work. 
These  compressors  would  be  located 
close  to  the  main  workings  and  would 
not  require  long  lines  of  insulated  ex¬ 
haust  pipe.  The  heat  of  compression 
would  be  collected  in  water,  which,  to¬ 
gether  with  the  moisture  condensed 
from  the  compressed  mine  air,  could  be 
disposed  of  on  the  return  air  side.  The 
authors  point  out  that  about  80  per  cent 
of  the  moisture  contained  in  the  mine 
air  used  for  compression  would  be 
precipitated,  with  a  consequent  removal 
of  a  substantial  amount  of  moistu“e  from 
the  mine  air. 

The  authors  estimate  that  in  a  mine 
6,000  ft.  deep  all  mining  machinery, 
including  the  surface  hoist,  could  be  run 
by  compressed  air  without  increasing 
mining  costs  more  than  25c.  per  ton  of 
ore  milled.  For  this  additional  cost 
there  would  be  delivered  into  the  mine 
at  different  points  128,000  cu.ft.  of  free 
air  per  minute  at  minus  80  deg.  F.  If 
this  calculation  is  correct  the  adoption 
of  this  system  of  air  conditioning  may 
well  permit  the  mines  of  the  Rand  to 
go  to  much  greater  depth  than  could 
otherwise  be  obtained.  Calculations  by 
Dr.  Hans  Pirow,  Government  Mining 
Engineer  for  the  Union  of  South 
Africa,  indicate  that  for  every  addi¬ 
tional  foot  of  depth  attained  on  the 
Rand,  production  will  be  increased 
$14,000,000,  which  gives  some  measure 
of  the  importance  of  the  suggestions  put 
forward  in  this  book.  Recent  news  in 
the  technical  press  announces  that  this 
system  is  to  be  tried  out  at  the  Dagga- 
fontein  mine. 

Wilbert  G.  McBride. 


The  Silver  Program 

Our  Silver  Debacle.  By  Ray  B.  West- 
field.  The  Ronald  Press,  New  York. 
Pp.  214.  Price  $2.50. 

The  author,  who  is  professor  of  politi¬ 
cal  economy  at  Yale  University,  re¬ 
views  the  efforts  of  the  past  few  years 
to  “do  something  for  silver,”  and  makes 
a  vigorous  attack  on  the  Government's 
silver  policy.  He  is  no  mealy-mouthed 


critic,  and  he  spares  the  feelings  of  no 
one  who  has  been  identified  with  a  pro¬ 
gram  that  he  regards  as  futile  and  fal¬ 
lacious.  In  short,  the  title  of  the  book 
expresses  concisely  his  idea  of  what 
has  happened;  namely,  collapse  of  an 
ill-starred  venture  in  monetary  reform. 
Major  attention  is  given  to  discussion 
of  the  effects  of  the  Silver  Purchase 
Act  on  China,  Mexico  and  India,  and 
on  economic  recovery  in  the  United 
States.  He  finds  nothing  good  except 
a  financial  gain  to  domestic  silver  pro¬ 
ducers,  and  he  regards  that  as  the 
swapping  of  a  subsidy  to  the  silver  in¬ 
dustry  in  exchange  for  political  support 
of  the  Administration  by  representatives 
of  the  silver-producing  States.  But  he 
closes  his  book  with  a  plan  for  salvag¬ 
ing  something  of  the  present  situation. 
Briefly  he  would  (1)  stop  the  purchase 
of  foreign  silver;  (2)  create  a  free 
competitive  market  for  silver;  (3) 
abandon  purchases  of  domestic  silver  at 
any  price  and  substitute  for  the  present 
aid  a  direct  open  subsidy  whenever  the 
market  price  falls  below  65c.  per  ounce ; 
and  (4)  refrain  from  devaluing  the 
silver  dollar,  and  from  issuing  certifi¬ 
cates  against  the  $1.29  monetary  value 
of  the  silver  already  purchased.  This 
compromise  policy  is  offered  in  lieu  of 
any  economic  solution,  which  he  re¬ 
gards  as  impossible.  The  book  will  not 
please  the  friends  of  silver,  but  it  will 
stimulate  thought  on  and  study  of  an 
old  subject. 


Two  Year  Books 

Minerals  Yearbook — 1935.  United 

States  Bureau  of  Mines.  Pp.  1,293. 
For  sale  by  the  Superintendent  of 
Documents,  at  Washington,  D.  C. 
Price  $2. 

This  valuable  economic  record  of  the 
mineral  industry  of  the  United  States 
was  compiled  under  the  supervision  of 
O.  E.  Kiessling,  chief  economist,  Min¬ 
eral  Resources  and  Economics  Division. 
The  volume  contains  four  sections : 
(Part  I)  Survey  of  the  mineral  indus¬ 
tries;  (Part  II)  Metals;  (Part  HI) 
Non-metals;  (Part  IV)  Mine  Safety. 

Mining  Year  Book,  1936.  Walter  E. 
Skinner,  15  Dowgate  Hill,  Cannon 
St.,  London,  E.C.  4.  Pp.  1020.  Price 
21s.  6d.  post  free  abroad. 

This  is  the  fiftieth  annual  issue  of  this 
standard  reference  work  on  the  world’s 
principal  mining  companies.  New  com¬ 
panies  to  the  number  of  380  have  been 
added  during  the  past  two  years,  mak¬ 
ing  a  total  of  1,400  in  this  edition. 
Numerous  maps  of  important  company 
properties  are  a  feature  of  the  book. 
Arranged  in  alphabetical  order,  the 
companies  represent  the  leading  opera¬ 
tors  in  Africa,  Australasia,  Canada,  the 
United  States,  and  other  countries. 
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end  equipment  are  all  that  are  said  to 
be  necessary.  The  base  of  the  8S-B  is  of 
all-welded  construction,  and  is  ;Sup- 
ported  on  two  heavy  cast  side  girders 
which  form  the  frame  for  the  caterpillar 
rollers  and  tumblers.  The  8S-B  shovel 
carries  a  welded  box-girder  boom  with 
outside  dipper  handles.  A  special  rock 
dipper  made  of  two  strong  steel  cast¬ 
ings  riveted  and  keyed  together  charac¬ 
terizes  the  new  unit.  The  front  is  of 
manganese  steel. 

Full  Ward  Leonard  (variable-voltage) 
direct-current  field  control,  with  sepa¬ 
rately  excited  shunt-wound  motors,  per¬ 
mits  the  operator  to  complete  the  en¬ 
tire  digging  cycle  without  the  use  of 
brakes  or  clutches.  This  feature,  Bucy- 
rus  engineers  state,  not  only  eliminates 
the  constant  adjustment  and  maintenance 
of  mechanical  brakes  and  clutches,  but 
gives  the  operator  perfect  control  over 
the  dipper  during  all  parts  of  the  cycle. 

For  shipment,  the  whole  machine  is 
loaded  on  four  flat  cars  with  a  minimum 
of  dismantling.  All  machinery  comes 
within  a  10-ft.  clearance,  so  that,  for 
shipment,  only  the  side  wings  need  to  be 
removed  from  the  revolving  frame.  The 
85-B,  working  as  a  shovel,  weighs  ap¬ 
proximately  224,000  lb.  As  a  dragline,  it 
will  handle  a  3-yd.  heavy-duty  bucket  on 
a  65-ft.  boom. 


IMPROVED  FLOTATION  MACHINE 


The  Weinig  “Sub-A”  flotation  ma¬ 
chine  is  said  to  be  one  proved  effective 
in  producing  the  required  agitation  of 
the  pulp  and  diffusion  of  air  and  re¬ 
agents,  resulting  in  a  more  uniform 
concentrate  than  has  heretofore  been 
possible  in  general  mill  practice.  A.  J. 
Weinig,  Director  of  the  Colorado  School 
of  Mines  Experimental  Station  and  con¬ 
sulting  engineer  for  several  mining  com¬ 
panies,  designed  the  Weinig  “Sub-A” 
flotation  machine  (“Improved  Stream- 
flow”),  which  combines  the  principal 
operating  features  of  the  older  machines 
with  an  improved  type  impeller  and  a 
sensitive,  accurate  pulp-level  control. 
This  control  of  pulp  level  results  in  the 


“Improved  Streamflow  Principle”  ac¬ 
tion  of  the  pulp  through  the  machine. 
This  is  said  to  eliminate  too  violent  agi¬ 
tation  and  wear  on  the  impeller  and  in¬ 
terior  walls  of  the  cells,  and  materially 
reduces  the  power  consumption.  Weirs 
and  weir  gates  are  eliminated,  thus  sim¬ 
plifying  control  of  the  operation  of  the 
machine  and  eliminating  excess  power 
required  by  the  impeller  in  forcing  the 
pulp  from  one  cell  to  another.  The  first 
Weinig  “Sub-A”  machine  was  installed 
by  Climax  Molybdenum  Company,  at 
Climax,  Colo.,  and,  since  its  installation, 
Weinig  “Sub-A”  machines  have  replaced 
all  other  types  in  this  plant  and  are  now 
handling  in  excess  of  4,000  tons  daily. 


Automatic  Motor  Base 

In  offering  the  motion  control  vari- 
pitch  Texrope  sheave,  recently  an¬ 
nounced,  Allis-Chalmers  Manufacturing 
Company,  Milwaukee,  Wis.,  has  not 
overlooked  an  important  factor  in  its  use 
— the  strait-line  automatic  ball-bearing 
motor  base,  also  announced  by  Allis- 
Chalmers.  This  base  provides  a  conveni¬ 
ent  placq  from  which  to  operate  the 
vari-pitch  sheave  mentioned  under 
Bulletins.  A  uniform  belt  tension 
throughout  the  speed  range  adjustment 
is  said  to  be  maintained.  The  four  ball 
bearings  are  totally  inclosed  and  lubri¬ 
cated  for  the  life  of  the  unit,  and  are 
said  to  support  the  motor  and  the  upper 
half  of  the  strait-line  motor  base,  as- 


V-8  Locomotive 

The  Brookville  Locomotive  Company, 
of  Brookville,  Pa.,  which  builds  Ford- 
powered  locomotives,  is  now  using  the 
Ford  V-8  engine  in  a  new  series  of  lo¬ 
comotives  ranging  from  2J  to  6  tons  in 
weight.  These  locomotives  also  employ 
the  Ford  four-speed  truck  transmission 
and  the  new  Ford  heavy-duty  truck 


speeds  also  available  in  reverse.  Other 
features  of  the  locomotive  include:  steel- 
tired  drive  wheels,  which  increase  trac¬ 
tion  by  25  per  cent;  dual-spring  journal 
suspension,  which  permits  negotiating 
poor  track  at  relatively  high  speed;  Tim¬ 
ken  bearings;  neatly  rounded  cast-steel 
end  sills;  structural-steel  frame;  five 
pocket  link-and-pin  couplers;  and  an  all- 
s«^eel  cab.  Models  are  made  for  any 
track  gage. 


HU  New  Shovel  Unit 

A  modern  digging  unit,  the  85-B,  has 
been  announced  by  the  Bucyrus-Erie 
Company,  South  Milwaukee,  Wis.  The 
85-B  is  offered  to  meet  the 

quarry,  mine,  heavy-duty  con- 
and  Bucyrus-Erie 

state  that  the  85-B  has  more  speed, 
clutch,  all  of  the  Ford  assembly  being  power,  and  strength  than  any  previous 
installed  without  alteration  to  permit  shovel  of  this  size.  The  85-B  is  con- 
servicing  with  standard  Ford  replace-  vertible.  A  change  from  shovel  opera- 
ment  parts  at  any  authorized  Ford  tion  to  dragline,  or  vice  versa,  can 
dealer.  The  power  is  transmitted  ef-  readily  be  made  in  the  field  with  a  mini- 
ficiently  through  the  Brookville  Re-  mum  of  lost  time.  A  few  simple  changes 
verse,  which  makes  all  four  forward  to  the  main  machinery  and  to  the  front 


suring  ease  of  operation  with  little  or 
no  sliding  friction.  In  this  base  the 
travel  is  in  a  straight  line  and  is  always 
securely  anchored  to  its  foundation.  The 
dial  indicator  on  the  base  is  said  to 
enable  the  operator  to  maintain  the  cor¬ 
rect  belt  tension  at  all  times,  thus  as- 
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suring  maximum  belt  life.  The  hand- 
wheel  on  the  base  controls  the  speed  of 
the  vari-pitch  sheave  and  simultaneously 
moves  the  motor  a  sufficient  amount  to 
compensate  for  the  change  in  centers  be¬ 
tween  shafts  resulting  from  the  variation 
in  the  diameter  of  the  vari-pitch  sheave. 
• 

Cord  Transmission  Belt 

The  U.  S.  Royal  Cord  Belt,  a  new  and 
superior  cord  transmission  belt,  is  an¬ 
nounced  by  the  mechanical  goods  depart¬ 
ment  of  U.  S.  Rubber  Products,  Inc.  It 
is  the  outcome  of  improvements  and  re¬ 
finements  of  the  present  U.  S.  Cord  Belt, 
with  its  incasing  duck  envelope. 

A  characteristic  of  this  new  addition 
to  the  U.  S.  line  of  mechanical  goods  is 
the  square-cut  edge,  in  which  respect,  as 
well  as  in  its  coloring  of  mahogany  with 
blue  edges,  it  resembles  the  U.  S.  Royal 
(Duck)  Belt.  Due  to  the  cords  being 
embedded  in  rubber,  the  cut  edge  in  U.  S. 
Royal  Cord  Belt  is  said  to  have  proved 
its  superiority  when  run  against  shifters 
and  particularly  over  cord  belts  with  the 
duck  envelope  folded  over  the  edges. 

The  laminated  and  cut-edge  construction 
permits  the  use  of  a  single  ply  of  duck 
on  each  side  instead  of  the  several  plies 
in  the  envelope  type.  Since  the  efficiency 
of  a  ply  of  cord  fabric  in  the  carcass  is 
much  greater  than  that  of  a  duck  ply  in 
the  cover,  an  advantage  in  stren^h  is 
gained  when  such  substitutions  are  avail¬ 
able  in  the  same  number  of  plies.  The 
new  belt  is  available  in  widths  up  to  24 
in.,  and  from  five  ply  upward. 

• 

Amalgamating  Trap 

A  device  for  recovering  both  coarse 
and  fine  gold,  either  free  or  rusty,  and 
coarse  particles  of  sulphide  containing 
appreciable  amounts  of  gold,  has  been 
announced  by  Penhoel-Menardi  Engi¬ 
neering  Company,  Ltd.,  606  So.  Hill  St., 
Los  Angeles,  Calif.  It  is  known  as  the 
Allen  amalgamator,  and  compactness 
and  simplicity  are  outstanding  features 
of  the  design.  For  instance,  the  trap  has 
no  moving  parts  and  as  a  consequence 


requires  no  power,  needs  but  little  atten¬ 
tion,  and  can  easily  be  cleaned  up. 

As  will  be  seen  in  the  accompanying 
cut,  the  trap  consists  of  a  steel  housing 
supported  by  four  sturdy  legs,  which 
contains  a  silver-plated  copper  trough 
and  a  simple  water-spray  arrangement. 
The  spray  water  (6  lb.  per  square  inch 
pressure)  is  used  to  cause  a  gentle  agi¬ 
tation  of  the  mercury  pool  and  of  the 
sand  in  the  bottom  of  the  trough.  About 


Horizontal  Vibrating  Screen 


Allis-Chalmers  Manufacturing  Com¬ 
pany,  of  Milwaukee,  Wis.,  has  recently 
developed  an  additional  line  of  screens 
designated  as  its  “low-head  vibrating 
screens”  to  differentiate  them  from  the 
company’s  standard  line  of  Style  “B” 
centrifugal  vibrating  screens  and  from 
its  regular  Aero-Vibe  screens.  This  new 
line  was  designed  for  existing  installa¬ 
tions  where  headroom  is  at  a  premium, 
and  is  also  available  for  new  plants  that 
wish  to  conserve  headroom  or  elevation. 

The  new  low-head  horizontal  screens 
are  suspended  by  cables  and  springs, 
and  the  mechanism  has  been  so  developed 
as  to  impart  to  the  body  of  the  screen 
a  straight-line  motion  at  a  definite  angle 
relative  to  the  horizontal.  According 
to  the  company,  the  deck  of  the  screen 
is  constructed  perfectly  horizontal  and 


the  forward  and  upward  motion  im¬ 
parted  to  the  screen  by  the  mechanism 
advances  the  material  along  the  surface 
of  the  screen  and  segregates  the  finer 
particles  on  the  bottom,  so  that  the 
undersize  is  quickly  removed  when  com¬ 
ing  in  contact  with  the  screen  surface. 
The  new  design  is  said  to  have  been 
successfully  operated  with  the  discharge 
end  higher  than  the  feed  end. 

In  this  screen  the  vibration  is  posi¬ 
tive  in  that  a  definite  predetermined 
throw  or  amplitude  of  vibration  is  pro¬ 
duced.  The  mechanism  of  this  screen 
is  totally  inclosed  and  mounted  in  high- 
grade  anti-friction  bearings  of  liberal 
size.  No  daily  lubrication  is  said  to  be 
necessary,  as  the  entire  mechanism  runs 
in  oil,  requiring  only  check  for  oil  level 
and  change  of  oil  in  the  spring  and  fall. 


1  lb.  of  free  mercury  is  kept  in  the  bot¬ 
tom  of  the  trap.  This  is  built  up  at 
regular  intervals  in  proportion  to  the 
amount  of  gold  in  the  ore.  Hydraulic 
water  introduced  through  a  i-in.  pipe 
at  the  bottom  of  the  housing  is  for  use 
only  to  release  the  copper  trough  when 
cleaning  up.  The  amalgamator  can  be 
used  in  straight  amalgamation  in  connec¬ 
tion  with  flotation  or  in  cyanide  solution. 
• 

New  Pyrometer 

The  Pyrometer  Instrument  Company, 
103  Lafayette  St.,  New  York,  has  placed 
on  the  market  a  new  set  of  combination 
surface  and  needle  pyrometers  which  is 
unique  and  which  will  find  its  applica¬ 
tion  in  industries  such  as  die  casting, 
plastic  molding,  electrical,  metallurgical, 
pottery,  and  many  others.  By  inter¬ 
changing  the  various  types  of  thermo¬ 
couples,  a  matter  of  a  few  seconds,  the 
instrument  is  said  to  be  transformed 
into  four  different  types  of  surface  and 
needle  pyrometer.  The  new  indicator  is 
equipped  with  Pyro  patented  clamping 
device  whereby  contact  and  reading  of 
actual  temperatures  no  longer  have  to 
be  made  simultaneously,  as  the  indicat¬ 
ing  needle  will  stay  fixed  at  the  correct 
temperature  indication. 


The  Blount  Detachable  Bit  Grinder, 
made  by  the  d.  G.  Blount  Company, 
Everett,  Mass.,  Is  of  the  motor-on- 
spindle  type  and  also  has  a  motor- 
attached  pump.  The  fixtures  for  rrlnd- 
IniT  the  fiutes  and  one  for  grinding: 
the  gragre  are  said  to  be  fast  and  ac¬ 
curate.  It  Is  also  equipped  with  a 
special  external  adjustable  four-wheel 
dressing:  device 
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Oil-Resisting  Air  Hose 

A  new  air  hose,  designed  especially 
to  overcome  the  deteriorating  effects  of 
hot  oil  from  air  compressors,  is  an¬ 
nounced  by  The  Republic  Rubber  Com¬ 
pany,  of  Youngstown,  Ohio.  The  tube 
is  made  from  a  compound  similar  to 
that  used  in  oil-conducting  hose,  and 
according  to  the  manufacturers  it  may 
be  saturated  with  oil  for  long  periods 
of  time  without  affecting  its  service¬ 
ability. 

In  addition,  the  hose  has  great  re¬ 
sistance  to  heat,  high  pressures, 
abrasion,  the  cutting  effect  of  sharp  rock, 
and  exposure  to  sun  and  weather.  It 
it  recommended  by  the  maker  for  mines. 


Kot»ry  Pumps.  Foster  Pump  Works,  60 
Washin^on  St.,  Brooklyn,  N.  Y.  A  his¬ 
torical  booklet  of  the  company’s  progress 
and  description  of  types  of  rotary  pumps. 
Pp.  12. 

■  Splash-Proof  Drives.  Westinghouse  Elec¬ 
tric  &  Mfg.  Co.,  East  Pittsburgh,  Pa.  A 
folder  describing  motors  protected  against 
wet  conditions.  D.M.P,  6609.  Pp.  4. 

Valves.  Hills-McCanna  Co.,  2349-69 
Nelson  St.,  Chicago.  Description  of  valves 
with  few  working  parts  containing  a 
tough,  resilient  diaphragm  between  two 
metal  surfaces.  Pp.  6. 

Conveyors.  Stephens-Adanson  Mfg.  Co., 
Aurora,  Ill.  Description  of  conveyors  for 
various  industrial  purposes.  Pp.  14. 

Bock  Drills.  Sullivan  Machinery  Co., 
Claremont,  N.  H.  Bulletin  named  “Going 
Places,”  describing  the  new  Li-2  46-lb.  rock 
drilL 

Nickel  Cast  Iron  Data.  International 
Nickel  Co.,  67  Wall  St.,  New  York,  N.  Y. 
A  folder  containing  useful  information  on 
the  thermal  characteristics  of  some  nickel 
cast  irons,  folder  No.  6  of  Section  3.  Pp.  8. 

Vari  -  Pitch  Texrope  Sheaves.  Allis- 
Chalmers  Mfg.  Co.,  Milwaukee,  Wls.  Bul¬ 
letin  No.  1261,  illustrating  stationary  and 
motion-controlled  type  of  speed-changing 
devises.  Pp.  11. 

Compressors.  Ingersoll-Rand  Co.,  11 
Broadway,  New  York,  N.  Y.  Bulletin  No. 
3162.  Various  types  of  compressors  equipped 
with  the  new  I-R  channel  valve.  P.  36. 

The  Channel  Valve.  Ingersoll-Rand  Co., 
11  Broadway,  Now  York,  N,  Y.  A  bulletin 
illustrating  in  unique  manner  a  new  valve 
used  in  Ingersoll-Rand  compressors.  Pp.  7. 


quarries,  rock  industries,  road  work,  con¬ 
tracting,  and  general  industrial  use 
where  service  is  exceptionally  severe. 

Great  strength  has  been  obtained, 
without  impairing  flexibility,  by  con¬ 
structing  the  plies  from  a  specially 
twisted  cord,  which  is  thoroughly  im¬ 
pregnated  with  a  new  tenacious  rubber 
compound.  This  also  increases  the 
bursting  and  working  pressures  and  re¬ 
sults  in  greater  resistance  to  shock  and 
abuse.  All  construction  details  of  the 
new  hose  have  been  so  balanced  and  en¬ 
gineered  as  to  result  in  strength  without 
excess  bulk  or  useless  weight.  Hose 
costs  are  said  to  be  considerably  reduced 
because  of  longer  life  and  fewer  replace¬ 
ments. 


Anaconda  Nickel  Silver  is  the  title  of  an 
exceptionally  beautiful  brochure  issued  by 
American  Brass  Co.,  Waterbury,  Conn. 
Illustrations  show  the  application  of 
copper-nlckel-zinc  alloys  in  architectural 
grilles,  name  plates,  table  ware.  Jewelry, 
cutlery,  hardware,  tubing  and  rods,  sport¬ 
ing  goods,  and  modem  furniture. 

Allegheny  Stainless.  Art  in  advertising, 
featuring  art  in  industry,  reaches  a  hi^ 
degree  of  excellence  in  a  new  brochure  in 
color  by  John  T.  Ryerson  &  Son,  Inc., 
Chicago,  Ill. 

Polarising  Microscopes.  Bausch  &  Lomb 
Optical  Co.,  Rochester,  N.  Y.  Booklet  ex¬ 
plaining  the  uses  of  various  types  of  micro¬ 
scopes  and  accessories.  Pp.  26. 

Smoke  Density  Becorders.  Leeds  & 
Northrup  Co.,  4902  Stenton  Ave.,  Philadel¬ 
phia,  Pa.  Electrical  equipment  which 
measures  smoke  density  at  the  stack, 
records  the  requirements,  and  signals  major 
changes  if  desired.  Catalog  M-93. 

Granulators  and  Crushers.  Hadfields, 
Ltd.,  Sheffield,  England.  Single  toggle 
breakers  of  steel  construction.  Pp.  11. 

Diesel  Engines.  Worthington  Pump  & 
Machinery  Corp.,  Harrison,  N.  J.  Bulletin 
S-600  B-30  of  Type  D.  direct-injection 

vertical  four-cycle  diesel  engines.  Pp.  7. 

Placer  Drills.  C.  Kirk  Hillman  Co. 
Seattle,  Wash.  A  handy  pocket  booklet 
describing  light-weight  drills  convenient  for 
airplane  transport ;  also  contains  instruc¬ 
tive  data  on  placer  mining.  Pp.  86. 

Optical  Pyrometer.  Pyrometer  Instru¬ 
ment  COy,  103  Lafayette  St.,  New  York, 
N.  Y.  Catalog  No.  70.  Compact,  self- 
contained  instrument  for  direct  reading  of 
high  temperatures.  Pp.  6. 


INDUSTRIAL  NOTES 

Westinghouse  Electric  &  Manufactur¬ 
ing  Company  announces  that  the  year 
1936  marks  the  occasion  for  the  cele¬ 
bration  of  its  first  fifty  years  of  achieve¬ 
ments  in  the  manufacture  of  electrical 
equipment.  The  company  was  founded 
in  1886,  and  the  first  operations  were  in 
a  small  shop  in  Garrison  Alley,  Pitts¬ 
burgh,  Pa.,  which  employed  about  200 
persons.  In  normal  times,  it  is  said 
the  nineteen  plants  which  the  company 
now  owns  employ  about  40,000  persons. 
The  growth  of  the  company’s  activities 
may  be  measured  ‘by  its  first  catalog, 
containing  thirteen  items;  whereas  today 
the  catalog  lists  hundreds  of  thousands 
of  items — everything  in  electrical  equip¬ 
ment  from  electric  locomotives  to  curl¬ 
ing  irons.  Among  pioneering  events  the 
.company  lists  the  development  of  the 
first  transformer  in  1885,  and  the  opera¬ 
tion  of  the  first  a.c.  generating  station. 
Through  the  years,  more  products  and 
achievements  are  listed,  and  those  of 
1935  include  two  of  the  largest  water¬ 
wheel  generators  in  the  world,  rated  at 
82,500  kva.,  for  Boulder  Dam,  and 
equipping  the  New  York,  New  Haven 
&  Hartford  Railroad  streamlined  train, 
“Comet,”  with  diesel  engines  and  elec¬ 
trical  equipment.  The  company  has 
long  served  the  mining  industry,  and 
among  the  earlier  events  it  records  the 
installation  of  the  first  50,060-volt  trans¬ 
mission  line  to  Butte,  Mont. 

Rush-Roberts  Engineering  Company, 
of  1212  Field  Building,  Chicago,  has  re¬ 
cently  been  organized  by  D.  B.  Rush, 
consulting  civil  engineer,  and  Keith 
Roberts,  consulting  mining  engineer. 
Among  its  facilities,  the  company  an¬ 
nounces  installation  of  a  modern  air-con¬ 
ditioned  testing  laboratory  for  cement 
and  concrete. 

C.  Ken  Smnllen  has  resig^ned  as  a 
representative  of  the  Ingersoll-Rand 
Company  to  accept  a  position  with  the 
Atlas  Imperial  Diesel  Company,  of  Oak¬ 
land,  Calif. 

J.  F.  Mitchell-Roberts,  of  Oliver 
United  Filters,  Inc.,  New  York.  Chicago, 
and  San  Francisco,  is  making  an  ex¬ 
tended  tour  of  the  Far  East,  calling  upon 
the  company’s  representatives  in  Aus¬ 
tralia,  New  Zealand,  Philippine  Islands, 
Japan,  and  Hawaii  and  visiting  many  of 
the  mining  and  other  plants  where  the 
Oliver  United  filters  are  used. 

R.  J.  Elckstein  has  been  appointed 
manager  of  the  Cleveland  office  of  the 
Cutler-Hammer,  Inc.,  with  office  at  1405 
East  Sixth  St.,  Cleveland,  Ohio. 

Oliver  United  Filters,  Inc.,  announce 
their  new  headquarters  in  Oakland, 
Calif.,  to  be  at  2900  Glascock  St. 

Harry  A.  Winne  has  been  appointed 
manager  of  sales  of  the  mining  and  steel 
mill  section  of  the  General  Electric 
Company,  Schenectady,  N.  Y.  He  suc¬ 
ceeds  K.  H.  Runkle,  who  was  recently 
made  an  assistant  manager  of  the  in¬ 
dustrial  department. 

A.  R.  McMullen  has  been  appointed 
New  York  manager  of  the  heavy  ma¬ 
chinery  division  of  the  Nordberg  Manu¬ 
facturing  Company,  with  offices  at  60 
East  42d  St,  New  York,  N.  Y. 


A  160  hp.  diesel  engrine  of  the  Chicsgro  Pneumatic  Tool  Company,  of  New  York, 
which  is  four  cycle,  direct  InJecAon,  pressure  lubricated,  and  convertible. 
It  also  embodies  new  features  of  piston  and  connectlns  rod  desiyn. 
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SUMMARY  OF 

MONTHLY  COMMENT .  .  .  DAILY  AND  AVERAGE  MONTHLY 


Measured  in  terms  of  new  busi¬ 
ness  booked,  the  market  for  major 
non-ferrous  metals  during  March  was 
less  active  than  in  the  preceding  month. 
However,  producers  got  some  encourage¬ 
ment  out  of  the  fact  that  shipments  of 
copper,  lead,  and  zinc  held  at  about  the 
same  rate  as  in  February.  There  were 
no  important  price  changes.  The  under¬ 
tone  was  quite  firm,  largely  on  prospects 
for  an  upturn  in  business  in  the  near 
future. 

First-quarter  trade  in  metals  suffered 
in  comparison  with  the  final  quarter  of 
1935.  Factors  that  stand  out  as  having 
been  detrimental  to  selling  metals  in 
volume  include  the  more  comfortable 
position  of  consumers  in  the  matter  of 
material  on  hand  or  contracted  for,  the 
very  cold  winter,  and  a  drop  in  auto¬ 
mobile  production.  Floods  in  the  North¬ 


eastern  states  late  in  March  temporarily 
interfered  with  business,  but,  fortunately, 
few  plants  producing  or  fabricating  non- 
ferrous  metals  were  damaged  by  the 
catastrophe. 

March,  in  spite  of  a  decline  in  busi¬ 
ness,  was  a  month  of  price  stability.  Our 
weighted  index  number  of  non-ferrous 
metal  prices  for  last  month  was  71.90, 
which  compares  with  71.65  for  February, 
and  71.36  in  March  last  year. 

Sales  of  copper  during  March  in  the 
domestic  market  totaled  35,948  tons, 
against  78,653  tons  in  February  and 
33,165  tons  in  January.  Most  of  the 
business  placed  during  the  last  month 
called  for  June  delivery  metal.  The  price 
held  at  9ic.,  Valley.  Two  important  pro¬ 
ducers  continued  to  quote  9^c.,  but  virtu¬ 
ally  no  metal  sold  at  that  level.  Production 
and  consumption  of  copper  are  about  in 


balance.  Producers  participating  in  the 
foreign  copper  production-control  plan 
met  in  New  York  and  agreed  to  extend 
the  accord  in  substantially  its  present 
form  for  another  year.  The  agreement, 
signed  a  year  ago,  extends  over  a  period 
of  three  years,  but  is  subject  to  review 
from  time  to  time. 

Demand  for  tin  was  fair,  and  prices 
averaged  a  little  higher.  The  world’s 
visible  supply  at  the  end  of  March  was 
18,633  long  tons,  a  gain  of  1,101  tons. 

The  feature  in  silver  was  an  improved 
demand  for  the  metal  from  India.  The 
quotation  for  foreign  metal  in  New  York 
held  at  44Jc. 

Refined  platinum  was  reduced  to  $33 
per  ounce.  Antimony  advanced  moder¬ 
ately.  Cadmium  was  in  good  demand, 
and  the  price  was  more  or  less  nominal. 
Quicksilver  was  quiet  at  $77  per  flask. 


United  States  Market 
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^Electrolytic  Copper 

Domestic  Export 

--  Straits  Tin 

New  York 

^ - Lea< 

New  York 

1 - 

St.  Loui.s 

Zinc 
St.  Louis 

Mar. 

2 

(a) 

9.025 

(6) 

8.650 

48.000 

4.60 

4.45 

4.90 

3 

9.025 

8.650 

48.000 

4.60 

4.45 

4.90 

A 

9.025 

8.650 

48.250 

4.60 

4.45 

4.90 

5 

:t.025 

8.675 

48.875 

4.60 

4.45 

4.90 

6 

9.025 

8.700 

48.625 

4.60 

4.45 

4.90 

7 

9.025 

8.775 

48.500 

4.60 

4.45 

4.90 

9 

9.025 

8.775 

48.375 

4.60 

4.45 

4.90 

to 

9.025 

8.775 

48.250 

4.60 

4.45 

4.90 

II 

9.025 

8.775 

48. 125 

4.60 

4.45 

4.90 

12 

9.025 

8.725 

48.375 

4.60 

4.45 

4.90 

13 

9.025 

8.725 

48.250 

4.60 

4.45 

4.90 

14 

9.025 

8.750 

48.250 

4.60 

4.45 

4.90 

16 

9.025 

8.750 

48.375 

4.60 

4.45 

4.90 

17 

9.025 

8.700 

48.250 

4.60 

4.45 

4.90 

18 

9.025 

8.700 

48.250 

4.60 

4.45 

4.90 

19 

9.025 

8.725 

48. 125 

4.60 

4.45 

4.90 

20 

9.025 

8.725 

48.000 

4.60 

4.45 

4.90 

21 

9.025 

8.725 

48.000 

4.60 

4.45 

4.90 

23 

9.025 

8.700 

47.875 

4.60 

4.45 

4.90 

24 

9.025 

8.700 

47.750 

4.60 

4.45 

4.90 

25 

9.025 

8.675 

47.500 

4.60 

4.45 

4.90 

26 

9.025 

8.625 

47.500 

4.60 

4.45 

4.90 

27 

9.025 

8.600 

47.500 

4.60 

4.45 

4.90 

28 

9.025 

8.700 

47.500 

4.60 

4.45 

4.90 

30 

/.025 

8.700 

47.200 

4.60 

4.45 

4.90 

31 

9.025 

8.750 

47.250 

4.60 

4.45 

4.90 

Av.  for 
month 

9.025 

8.708 

48.037 

4.60 

4.45 

4.90 

4 

9.025 

8.654 

Averages  for 
48.271 

Week 

4.60 

4.45 

4.90 

II 

9.025 

8.746 

48.458 

4.60 

4.45 

4.90 

18 

9.025 

8.725 

48.292 

4.60 

4.45 

4.90 

25 

9.025 

8.708 

47.875 

4.60 

4.45 

4.90 

7 

9.025 

8.683 

Calendar  Week  Averages 
48.375  4.60 

4.45 

4.90 

14 

9.025 

8.754 

48.271 

4.60 

4.45 

4.90 

21 

9.025 

8.721 

48.167 

4.60 

4.45 

4.90 

28 

9.025 

8.667 

47.604 

4.60 

4.45 

4.90 

Silver,  Gold,  and  Sterling  Exchange 
New  York  and  London 
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"90-day 

(0 

(d)  United 

Mar. 

“Checks” 

Demand” 

New  York 

London 

London 

States 

2 

4.99250 

4.98500 

44.750 

19.5000 

1418  1 

^d 

$35.00 

3 

4.99000 

4.98250 

44.750 

19. 1250 

I4ls  1 

d 

35.00 

4 

4.98875 

4.98000 

44.750 

19. 1875 

HOslUd 

35.00 

5 

4.98625 

4.97875 

44.750 

19.0625 

I4ls  1 

d 

35.00 

6 

4.99000 

4.98125 

44.750 

19.0625 

I4ls 

^d 

35.00 

7 

4.98625 

4.97750 

(e) 

19.3125 

I4ls 

id 

35.00 

9 

4.97625 

4.96750 

44.750 

19.6875 

I4ts 

35.00 

10 

4.98000 

4.97125 

44.750 

19.5625 

I4ls 

35.00 

II 

4.97625 

4.96625 

44.750 

19.6250 

I4ls 

id 

35.00 

12 

4.97250 

4.96250 

44.750 

19.7500 

I4ls  1 

d 

35.00 

13 

4.96875 

4.95875 

44.750 

19.8125 

I4I.S  1 

d 

35.00 

14 

4.97250 

4.96250 

(e) 

19.8750 

1418  1 

d 

35.00 

16 

4.97250 

4.96375 

44.750 

19.6875 

I4ls  1 

d 

35.00 

17 

4.96875 

4.96000 

44.750 

19.6250 

1418 

id 

35.00 

18 

4.97000 

4.96125 

44.750 

19.6250 

1418  1 

d 

35.00 

19 

4.96875 

4.96000 

44.750 

19.7500 

1418 

35.00 

20 

4.96500 

4.95625 

44.750 

19.8125 

I40slt 

d 

35.00 

21 

4.95750 

4.94875 

(e) 

19.8125 

140811 

d 

35.00 

23 

4.95500 

4.94750 

44.750 

19.8125 

140811 

d 

35.00 

24 

4.96125 

4.95375 

44.750 

19.8125 

I40slljd 

35.00 

25 

4.96000 

4.95250 

44.750 

20.1875 

140s  9jd 

35.00 

26 

4.95750 

4. 95000 

44.750 

20.0000 

NOslOid 

35.00 

27 

4.95000 

4.94375 

44.750 

19.9375 

I403l0id 

35.00 

28 

4.94250 

4.93500 

(e) 

19.8750 

Mis 

Id 

35.00 

30 

4.94875 

4.94250 

44.750 

19.9375 

140s  9id 

35.00 

31 

4.95000 

4.94375 

44.750 

19.8125 

140s  8  d 

35.00 

Av.  for 

month  4.96952 

44.750 

19.663 

35.08 

Averages  for  Week 

4 

4.99000 

44.750 

1 

4.98250 

44.750 

18 

4.97083 

44.750 

25 

4.96125 

44.750 

Calendar  week  averages:  New  York  Silver,  Mar.  7th,  44.750;  I4th> 
44.750;  2l8t.  44.750;  28th,  44.750. 

(e)  No  quotation. 


The  above  quotations  for  major  non*ferroU8 
metals  are  our  appraisal  of  the  important  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  agencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  Louis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.226c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  ci.f. 
usual  ports  of  destination — Hamburg.  Havre, 
and  Liverpool.  The  c.i.f.  basis  commands  • 


premium  of  0.300c.  per  pound  above  our  re¬ 
finery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries:  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wire  bars  and  ingot  bars;  cathodes  dis¬ 
count  of  0.126c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to 
the  freight  differential.  Contract  prices  for 
High-Grade  zinc  delivered  in  the  East  and  Middle 
West  in  nearly  ail  instances  command  a 
remium  of  Ic.  per  pound  over  the  current  mar- 
et  for  Prime  Western  but  not  less  than .  the 


B.  d  M.  /.  average  for  Prime  Western  for  the 
previous  month. 

Quotations  for  letid  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on 
which  a  premium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24.  1936. 
the  U.  S.  Government’s  price  on  newly  mined 
domestic  silver  was  established  at  77.6’7. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold 
in  imported  ore  or  concentrate  is  at  99.76 
per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9126 
per  ounce. 
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THE  MARKETS 

PRICES  OP  METALS  .  .  .  MISCELLANEOUS  QUOTATIONS 

London  Market 


— Copper - 

. - Tin- 

—  -  s 

Electrolytic 

Mar. 

Spot 

3M 

Bid 

Spot 

3M 

Spot 

3M 

Spot 

3M 

2 . 

35.5000 

35.8125 

39.7500 

209.0000 

201.3750 

16.2500 

16.4375 

15.7500 

16.1250 

3 . 

35.5625 

35.9375 

39.8750 

209.2500 

201.5000 

16.3125 

16.5000 

16.0000 

16.3125 

4 . 

35.8750 

36.1875 

40.1250 

210.5000 

202.2500 

16.3750 

16.5625 

16.1250 

16.3750 

5 . 

35.8750 

36. 2500 

40.2500 

214.2500 

204.7500 

16.5625 

16.6875 

16.1250 

16.3750 

6 . 

36.1250 

36.5000 

40.5000 

213.5000 

204.5000 

16.5625 

16.7500 

16.1250 

16.3750 

9 . 

36. 2500 

36.6250 

40.5000 

214.0000 

204.7500 

16.5625 

16.7500 

16.1250 

16.4375 

10 . 

36.2500 

36.6250 

40.3750 

214.7500 

205.0000 

16.6875 

16.8750 

16.1250 

16.4375 

II . 

36.1250 

36.5000 

40.2500 

214.5000 

204.7500 

16.6875 

16.8750 

16.0625 

16.2500 

12 . 

36.1250 

36.5000 

40.2500 

215.0000 

205.0000 

16.6250 

16.8125 

15.8750 

16.1250 

13 . 

36.1250 

36.5000 

40.2500 

215.5000 

205.5000 

16.6250 

16.7500 

15.8125 

16.0625 

16 . 

36.0625 

36.4375 

40.2500 

216.0000 

206.5000 

16.8125 

16.9375 

15.8750 

16.1250 

17 . 

35.9375 

36.3125 

40.1250 

215.5000 

205.7500 

16.9375 

17.0625 

15.9375 

16.1250 

18 . • . 

36.0000 

36.3750 

40.1250 

215.5000 

205.7500 

16.9375 

17.0625 

15.9375 

16.1250 

19 . 

36.0000. 

36.3750 

40.2500 

215.0000 

206.0000 

16.8750 

17.0000 

16.0000 

16.1875 

20 . 

36.0000 

36.3750 

40.2500 

213.5000 

205.1250 

16.7500 

17.0000 

15.9375 

16.1250 

23 . 

36.1250 

36.4375 

40.2500 

213.2500 

205.2500 

16.6250 

16.8750 

16.0000 

16.2500 

24 . 

36.0000 

36.3750 

40.2500 

212.5000 

204.7500 

16.5625 

16.7500 

16.0000 

16.2500 

25 . 

35.8125 

36.1875 

40.1250 

210.5000 

203.7500 

16.5000 

16.6875 

16.0000 

16.1250 

26 . 

35.8750 

36.1875 

39.7500 

211.5000 

204.7^00 

16.4375 

16.5625 

15.8750 

16.0000 

27 . 

36.3125 

36.5625 

40.2500 

211.7500 

205.2500 

16.5625 

16.6875 

16.0000 

16.0625 

30 . 

36.3125 

36.6250 

40.6250 

211.2500 

204.2)00 

16.5625 

16.6250 

16.0000 

16.0000 

31 . 

36.6250 

36.8125 

40.6250 

211.2500 

204.5000 

16.5625 

16.6250 

15.9375 

15.9375 

Av.  for  month. . . 

36,040 

40.227 

213,080 

16.608 

16.767 

15.983 

16.190 

Current  Prices — Miscellaneous  Metals,  Ores,  and  Non-Metallic  Minerals 


Quotationa  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated. 

(April  1, 1936) 

Miscellaneous  Metals 


Alumlnumf  ingot,  99  plus  per  cent,  lb . 

Antimony*  domestic  or  Chinese  (duty  paid) ,  lb. 

Bismuth*  ton  lots,  lb . 

Cadmium*  lb . 

Chromium*  97  per  cent  grade,  lb . 

Nirkel*  electrolytic  cathodes,  lb . 

Magnesium*  99.8percent,  carloads,  lb . 

Palladium*  trojr  os . 

Platinum*  (official  quotation)  troy  os . 

Quicksilver*  flask  of  761b.,  100  flasks  or  more. 

^dium*  mg.  radium  content . 

Selenium,  99. 5  per  cent,  lb . 

Silicon*  minimum  97  per  cent,  spot,  lb . 

Tellurium,  lb . 

Thallium,  100  lb.  or  more,  lb . 

Titanium*  96  to  98  per  cent,  lb . 

Zirconium*  commercially  pure,  lb . 


l9@2to. 

13.125c. 

$1.00 

$1.05 

85c. 

35c. 

30c. 

$24.00 

$33.00 

$77.00 

$40.00 

$2.00 

I6.50O 

$l.7$@$2.00 

$6.50 

$6.00 

$7.00 


Metallic  Ores 


Beryllium  Ore*  f.o.b.  mines,  ton . 

Chrome  Ore*  45@47  per  cent,  c.i.f.,  long  ton . 

Iron  Ore,  Lake  Supenor,long  ton: 

Old  Range  bessemer . 

Meeabi  bessemer . 

Oh'  Range  non-bessemer . 

Mesabi,  non-bessemer . 

Lead  (Galena)  80  pei  cent.  Joplin,  Mo.,  ton . 

Mangane.,c  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit : 

52®  55  pter  cent . 

49®  51  per  cent . 

14®47  per  cent . 

Molybdenum  Ore,  90  per  cent,  per  Ib.  of  contained  Mo%  .... 
Tungsten  Ore,  per  unit  of  WOj: 

Chinese  dutv  paid . 

Domestic  Scheelite . 

Vanadium  Ore,  per  lb.  of  contained  VjOs . 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo. ;  per  ton. 


$30. 00®  $35. 00 
$I6.00®$I6.50 


$4.80 

$4.65 

$4.65 

$4.50 

$49.00 


26c. 

26c. 

25c. 

42c. 


$16.00® . 

$16.00® . 

n\t. 

$32.00 


Metallic  Compounds 


Arsenions  Oiide  (arsenic)  lb .  3lc. 

Cobalt  Oxide,  70®7 1  per  cent,  lb .  $  1 . 29®  $1 . 39 

Copper  Sulphate,  1 00  lb .  $3.85 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1 . 29 

Sodium  Sulphate,  bulk,  ton . $13. 00® $  1 5 . 00 


Non-Metallic  Minerals 


Asbestos,  f.o.b.  mines  ton; 

Canadian  (Quebec) 

Crude  No.  1 . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  95  per  cent  Ba^4,  leas  than  1  per  cent  iron. . 
Bauxite,  long  ton: 

Domestic,  chemical,  55@58  per  cent . 

Domestic,  abrasive,  78®84  per  cent . 

Dalmatian,  50®55  iier  cent . 

French,  56® 59  percent . 

China  Clay, T.o.b.  mines,  ton  : 

South  Carolina  and  Georgia,  bulk . 

Delaware,  No.  I . 

Feldspar,  bulk,  ton: 

Pot^  feldspar,  200  mesh . 

Glass-spar,  white,  20  mesh . 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucl^  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller’s  earth*  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite*  per  ton : 

Dead-burned,  f .o.b.  California- . 

Dead-burned,  f.o.b.  Washington . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality: 

1 1x2  in . 

2x2  in . 

3x3in . . 

3x4in . 

4x6in . 

White,  ground,  70  mesh,  ton . 

Ocher,  (Georgia,  ton . 

Pyrites,  Spanish,  per  long  ton  unit  ol  S,  o.i.f.  Atlantic  ports. 

Silica,  water-floated,  in  bags,  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Tale,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . 

New  Jersey,  mineral  pulp . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  me^.  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal. 


$550® . 

$200®$225 
$90®$I50 
$32. 50®  $37. 50 
$II®$I4.50 


$47.50 


$7.00 

$5.50 


$6®  $7.50 
..$I2.50®$15.00 
(a) $5. 50®  $7.00 
(u)$6.50@  $7.50 

..  $7.00®  $9.00 
..$14.00® . 


.  $18.00 

.  $7.00@$I4.00 

$25.00® . 

$22.00® . 

I5®30c. 
30®  50c. 
75®  $1.00 
$l.00@$l.25 
$2.00®  $2.50 
$60. 00®  $80. 00 
$I9.00®$22.50 
(a)  12®  I21e. 
$I6.00®$40.00 
$18.00® . 

$12. 00®$  1 5. 00 
$8.00®$l0.00 
$8.50®  $9.00 

$15.00® . 

$25.00®... 


Alloys 


Berylllam«Copper*  Master  alloy,  2. 5  to  3  per  cent  Be,  per 

lb.  of  contained  Be .  $30. 00 

Ferroehrome,  65®  70  per  cent  chromium,  4®  6  per  cent 

carbon,  lb .  lOc. 

Ferromancanese,  78®82  per  cent,  gross  ton .  $75. 00 

Ferromol^denum,  50®60  per  cent  Mo,  lb.  of  Mo  contained.  95c. 

Ferrosillcon,  50  per  cent,  gross  ton .  $77. 50 

Ferrotungsten,  75®  80  per  cent,  lb.  of  W  centred .  $  1 . 30®$  1 . 40 


Iron  and  Steel 

Pig  Iron,  Valley  furnaces,  gross  ton: 


Bessemer .  . $20.00 

Basic .  $19.00 

No.  2Foundry . $19.50 

Steel,  base  prices,  Pittsburgh : 

Billets,  gross  ton .  $28. 00 

Structural  shapes,  1 00  lb .  $1.80 

Bars.lOOlb .  $1.85 
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MONTHLY  AND  YEARLY  AVERAGE  PRICES 


Silver  and  Sterling  Exchange 

» — New  York — »  ^London  Spot— n  Sterling  Exchange 


1935 

1936 

1935 

1936 

1935 

1936 

January . 

54.418 

47.250 

24.584 

20. 250 

489.207 

496.115 

iebruar.\'.. . . 

54.602 

44,750 

24.818 

19.796 

487.278 

499,908 

March . 

59.048 

44.750 

27.380 

19.663 

477.635 

496.952 

67.788 

30.986 

483.596 

\iay . 

74.356 

33.865 

488.587 

71.940 

32.346 

493.245 

68.216 

30.500 

495.558 

66. 366 

29.476 

496.815 

September.. . 

65.375 

29.255 

492.917 

65.375 

29.368 

490.577 

November.. . 

65.375 

29. 284 

492.277 

December. . . 

58.420 

25.563 

492.715 

Year . 

64.273 

28.952 

490.034 

New  York  quotations  for  silver  not  eligible  for  sale  to  U.  S.  Government,  cents 
ler  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine, 
sterling  exchange  in  cents. 


Zinc 


/““St.  1 
1935 

jouis — . 
1936 

1935 

- Lon< 

1935 

Ion - 

1936 

1936 

Spot 

3  Mos. 

Spot 

3  Mos. 

January . 

3.730 

4.848 

11.994 

12.207 

14.488 

14.719 

February.. . . 

3.714 

4.859 

11.819 

12.000 

15. 125 

15,391 

March . 

3,894 

4.900 

12.095 

12.250 

15.983 

16.190 

4.030 

12.891 

13. 128 

4.220 

14.534 

14.685 

June . 

4.299 

13.734 

13.898 

July . 

4.325 

14.065 

14. 185 

4.535 

14.714 

14.938 

September. . . 

4.669 

15.414 

15.616 

4.825 

16.440 

16.674 

November.. 

4.850 

16. 193 

16.372 

Decembei . . . 

4.850 

15.091 

15.278  . 

Year . 

4.328 

14.082 

14.269 

St.  Louis  quotations,  cents  per  pound,  London,  pounds  sterling  per  long  ton. 


Copper 

. - -F.O.B.  Refinery - »  - - London  Spot — - . 

— - Electrolj’tic —  - .  (a) 

. — Domestic — .  — Export — >  . — Standard — .  . — Electrolytic — , 

1935  1936  1935  1936  1935  1936  1935  1936 

January  .  .  8.775  9.025  6.583  8.358  28.077  34.706  31.261  38.788 

February...  8.775  9.025  6.341  8.566  27.175  35.313  30.244  39.463 

March .  8.775  9.025  6.526  8.708  28.518  36.040  31.607  40.227 

April .  8.775  .  7.328  .  31.231  .  34.763  . 

May .  8.775  .  .  7.794  .  33.344  .  36.733  . 

June .  8.634  .  7.307  .  30.799  .  34.039  . 

Juh .  7.775  .  7,350  .  31.024  .  34.261  . 

August .  7.979  .  7.738  .  32.646  .  35.976  . 

September.  8.504  .  8.146  .  34.036  .  37.952  . 

October...  8.967  .  8.514  .  35.226  .  39.609  . 

November..  9.025  .  8.414  .  35.229  .  39.396  . 

December..  9.025  .  8.414  .  35.097  .  39.313  . 

Year .  8.649  .  7.538  .  31.867  .  35.430  . 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 
(a)  Bid  quotation. 


Lead 

^NewYork— '  . — St.  Louis^  -  -  '■  London- 


1935 

1936 

1935 

1936 

1935 

1935 

1936 

1936 

Spot 

3  Mos. 

Spot 

3  Mob. 

January.. . 

3.692 

4.500 

3.542 

4.350 

10.321 

10.514 

15.397 

15.494 

Februarj-.. 

3.528 

4.515 

3.378 

4.. ^65 

10.216 

10.413 

16.022 

16.141 

March. . . . 

3,579 

4.600 

3.429 

4.450 

11.012 

11.188 

16.608 

16.767 

ApriL . 

3.692 

3.542 

12.231 

12.459 

May . 

3.962 

3.812 

13.861 

13.940 

June. . 

4.020 

3.870 

13.776 

13.806 

July . 

4.123 

3.973 

14.451 

14.511 

August.. . . 

4.254 

4.104 

15.774 

15.792 

September. 

4.413 

4.263 

16.262 

16.315 

October. . . 

4.512 

4.362 

18.209 

18.209 

November. 

4.500 

4.350 

17.938 

17.935 

December. 

4.500 

4.350 

16.803 

16.828 

Year . 

4.065 

3.915 

14.238 

14.326 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London  pounds  sterling 
per  long  ton. 


Tin 


Straits 

Standard,  Spot 

. - N  ew  Y  ork  — ■> 

. - London - > 

1935 

1936 

1935  1936 

January . 

.  50.916 

47. 234 

231.193  209.731 

February . 

.  50.063 

47,962 

227.381  207.081 

March . 

.  46.962 

48.037 

215.726  213.080 

.  50.154 

223.513  . 

.  51.138 

227.602  . 

.  51.108 

227.586  . 

.  52.297 

232.397  . 

.  50.463 

222.935  . 

.  49.126 

223.929  . 

.  51.160 

226.891  . 

.  51.864 

226.452  . 

.  49.794 

220.075  . 

.  50.420 

225.473  . 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 

Cadmium  and  Aluminum 

- - Cadmium - -  . - Aluminum - . 


1935 

1936 

1935 

1936 

January- . 

.  55.000 

105.000 

20.000 

20.000 

February . 

.  -  55.000 

105.000 

20.000 

20.000 

March . 

.  58.462 

105.000 

20.000 

20.000 

65.000 

20.000 

.  65.000 

20.000 

.  65.000 

20.000 

.  65.000 

20.000 

.  70.000 

20. 000 

.  75.625 

20.000 

.  85.000 

20.000 

.  85.000 

20.000 

.  101.800 

20.000 

Year . 

.  70.491 

20.000 

Aluminum  in  cents  per  pound,  99  per  cent  grade.  Cadmium,  cents  per  pound 


Antimony,  Quicksilver,  and  Platinum 

Antimony  (a)  Quicksilver  (6)  Platinum  (e) 

New  York  New  York  New  York 


1935 

1936 

1935 

1936 

1935 

1936 

January . 

14.111 

12.736 

72.760 

76,  769 

34.000 

36.885 

February . 

14.250 

12.967 

72.500 

77.000 

34.000 

35.000 

March . 

14.250 

13.072 

72.500 

77.000 

32. 846 

34.115 

14.029 

72. 500 

32.000 

12.712 

72. 135 

32.000 

12.500 

71.460 

32.000 

Tilly 

12.500 

70.538 

32.000 

12.500 

69.000 

31.333 

13.177 

69. 208 

36.000 

15.322 

71.750 

37.615 

14.217 

74.348 

38. 000 

13.820 

75.200 

38.000 

Year . 

13.616 

71.992 

34. 150 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick* 
silver  in  dollars  per  of  76  lb.  (c)  Platinum  in  dollars  per  ounce  troy. 


Pig  Iron 


Bessemer-^ 

/ - Basi 

e  ■  -  s 

No.  2  Foundry 

1935 

1936 

1935 

1936 

1935 

1936 

January.. . . 

19.00 

20.00 

18.00 

19.00 

18.50 

19.50 

February.. . 

19.00 

20.00 

18.00 

19.00 

18.50 

19.50 

March . 

19.00 

20.00 

18.00 

19.00 

18.50 

19.50 

April . 

19.00 

18.00 

18.50 

. 

May . 

19.00 

18.00 

18.50 

June. . 

19.00 

18.00 

18.50 

July . 

19.00 

18.00 

18.50 

August . 

19.00 

18.00 

18.50 

September.. 

19.00 

18.00 

18.50 

October. . . , 

19.00 

18.00 

l».50 

November.. 

20.00 

19.00 

19.50 

December., 

20.00 

19.00 

19.50 

Year . 

19.167 

18.167 

18.667 

Iron  in  dollars  per  long  ton.  F.o.b.  Mahoning  and  Shsnango  Valley  furnaces. 


220 


Engineering  and  Mining  Journal — Vol.137,  No.4 


sss 


